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Above—Elliott 453,100-Ib. 
per-hr. horizontal, cast iro 
deaerating feedwater heate 
mounted on a 6,000 gal. 
steel storage tank. This unit 
was built for a central sta- 
tion using materials most 
readily available at the time 
in order to make the quick 
shipment needed. 


Sta 


At left—Typical installation 
of an Elliott marine type 
deaerating feedwater heat- 
er. Hundreds of these unis 
are today serving America's 
sea-going power plants. 
They are built to operate 
efficiently under the special 
conditions of marine service. 


ELLIOTT pioneered DEAERATIO 





Corrosion is an AXIS ally 


Lott 


DEAERATING 
FEEDWATER H EATE RS 


Twenty-three years ago Elliott engineers perfected the 
idea of removing dissolved oxygen from feedwater, thus 
defeating corrosion troubles in boilers, economizers, pip- 
ing, etc. ~ ae has since become an accepted power 


plant principle’and nearly all plants make provision for 


( proper deaerdffon art of the feedwater heating cycle. 
# 


Fopeservice on land or on sea, the seasoned experience 
é ss bring designers select the proper 
s 


of Geaerating unit, equipped with the 


é& froci stdaage @nd controls, to fit into the heat 
Bala cheffe, an meet any installation or space 


y 4 cohdi 7 
If you heat problem of deaerating and heating 


get feedwater, use the expert cooperation of Elliott engineers. 
heat- 

units a 

rica’s BB 

cm ELLIOTT COMPANY 
erat , 

vedi » 4 DEAERATOR AND HEATER DEPARTMENT, JEANNETTE, PA. 
>rvice MY ( ie DISTRICT OFFICES IN PRINCIPLE CITIES 
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UNDREDS of America’s veteran 

steam engines are again going 
into active service ... answering Amer- 
ica’s call for more wartime power. 

Whatever the operating temperature 
or pressure in your plant, you can be 
assured of maximum power output 
from your reciprocating steam engines, 
old or new, by lubricating them with 
Texaco Steam Cylinder Oil. 

Properly selected Texaco Steam Cyl- 
inder Oils atomize completely, adhere 
to cylinder walls, separate rapidly from 
the exhaust; assure quiet operation 


and low oil consumption. 

So effective have Texaco Lubricants 
proved that they are definitely preferred 
in many other important fields, a few 
of which are listed in the panel. 

A Texaco Lubrication Engineer will 
gladly cooperate in selecting the most 
efficient steam cylinder oil for your 
plant... just phone the nearest of more 
than 2300 Texaco distributing points in 
the 48 States, or write to: 

* * * 

The Texas Company, 135 East 42nd 

Street, New York, N. Y. 


THEY PREFER TEXACO 


% More locomotives and railroad cars in the 
U. S. are lubricated with Texaco than with 
any other brand. 


%& More revenue airline miles in the U. S. are 
flown with Texaco than with any other brand. 


% More buses, more bus lines and more bus- 
miles are lubricated and fueled with Texaco 
than with any other brand. 


%* More stationary Diesel horsepower in the 
U. S. is lubricated with Texaco than with any 
other brand. 


% More Diesel horsepower on streamlined 
trains in the U. S. is lubricated with Texaco 
than with all other brands combined. 





TUNE IN FRED ALLEN EVERY SUNDAY NIGHT—CBS * HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTIY 
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Left—Large cen- 
tral steam space 
dividing condens- 
ing tubes into two 
shallow banks. 


Below — 40,000 sq. 
ft. single pass 
cross-flow conden- 
ser. Row of studs 
outline rectangular 
tube banks. 


CROSS FLOW 
CONDENSER 


HIGH-VACUUM 
-LOW CONDENSATE 
DEPRESSION 


Efficient condenser performance depends primarily on maintenance of high vacuum and 
low condensate depression. Foster Wheeler cross-flow construction achieves these objec- 
tives through design characteristics: 

1. Large central steam space provides effective steam distribution over condensing surface. 
Considerable steam is at once condensed, thus reducing velocity and pressure drop 
through remainder of tube bank. This op2n steam circulation also effects positive heat- 
ing of condensate. Length of steam travel to and through shallow tube banks is short- 
ened, affording easier, quicker condensation. 

. There are no dead zones and no overloaded zones. Tubes are spaced on straight lines 
converging in the direction of steam flow thus maintaining a steadier steam velocity 
and equalizing pressure drops throughout. 

. Condensate is drained off outside of tube areas by sloping baffles parallel to steam flow. 
This prevents excessive cooling of condensate, which otherwise would fall through tube 
bank, clogging the area with resultant increase in pressure drop and decrease in heat 
transfer. 


FOSTER WHEELER CORPORATION - 165 BROADWAY, NEW YORK, Nv. Y. 


OSTER W WHEELER} 
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ALK about little-known occupations! At dinner in 

a Chicago restaurant the other night, we had to 
listen to.the conversation of six women at an adjoining 
table. To our perverted sense of humor their discussion 
got funnier and funnier the more we thought about it. 
They were teachers—of square dancing—to the feeble- 
minded! ’S a fact, so help us! It requires a special tech- 
nique; too. There are some figures of square dances 
that you don’t dare teach the feebleminded. Apparently 
these rouse all their baser instincts. And then they lose 
track of their partners, which makes them nuttier than 
ever! 


REASEMAN, don’t grab the water hose when 
bearings are running hot! Instead do the correct 
things with lubrication and the bearing itself, says Frank 
Forrest of AllisChalmers in the February issue of Vic- 
tory Production & Maintenance News. This publication 
also calls attention to Allis‘Chalmers’ valuable book on 
wartime care of centrifugal pumps, recently noted in our 
catalog section. The bulletin also carries some interesting 
illustrations. showing commutator maintenance methods 
and discusses why an oil atmosphere is no spot to apply 
a standard cage motor. Incidentally, it points out that 
the U. S. war production peak is still months away. That 
means that war production machines will run as many 
as 8700 hours in 1943, quadrupling the normal 1800 :n 
peacetime. That in turn means you owe your machines 
quadrupled maintenance. 


HE new steels will work miracles in industry when 

peace returns, says R. W. Roush of The Timken- 
Detroit Axle Co. They have been astoundingly effective 
in detouring successive shortages of nickel, chromium, 
manganese, vanadium, tungsten, molybdenum and other 
alloys. New properties and characteristics of old mate- 
rials, as well as new materials, are being discovered, 
according to Wood and Sanders of General Motors’ 
Chevrolet Division. Discovery of one substitute is in- 
sufficient since expanding use immediately creates new 
shortages. Despite Japan’s blockade of the world’s sup- 
ply of tin, several satisfactory substitutes have been 
developed, including lead-base babbitts containing arsenic 
and silver, according to L. M. Tichvinsky of the U. S. 
Naval Engineering Experiment Station. 


ETTING more out of less—American industry’s 

favorite sport. Instead of sending scrap in the 
form of drop-offs or unused ends from busbars or 
quarter-inch copper bar stock back to the foundry, G-E 
Co. now saves all pieces with an area of 4 sq. in. or 
more, separates odd-size pieces for making washers and 
Spacers, and retains regular sizes for use in making 
larger parts. Thus an annual saving of 125,000 ib. of 
new bar copper stock is expected. Similarly, carbon 
panel steel scrap from the primary shearing operations 
is accumulated and sorted and all pieces over 50 sq. in. 
are saved. These are used in producing a large number 
of various small parts. Thus 40,000 Ib. of such sorted 
Scrap were used in a recent six weeks period and it is 


estimated that 800,000 Ib. will be saved annually in this 
item alone, and possibly more with finer sorting. Along 
the same line, Sloan Valve Co., by redesigning a toilet 
flush valve to substitute plastics and malleable iron for 
brass, reduces its copper content from 6 lb. to 4 oz. per 
valve, saving 4,400,000 lb. of copper at present produc- 
tion rates—enough to make 70,500,000 30-cal. cartridge 
cases. 





HEN YOU UNWRAPPED ‘(this issue, 
probably the first things you noticed were 
the slightly smaller dimensions and the different 
type of binding. The paper stock is also somewhat 
lighter in weight but is of higher quality and has 
a better printing surface. But you will also notice 
that you get the same amount of editorial material 
as usual. It just weighs less. 


You guessed it. These changes are made as a 
result of the WPB order requiring all publications 
using 100 t. or more of paper per year to reduce 
paper consumption 10 per cent. 

With an increasing number of subscribers, rap- 
idly growing advertising volume, and more impor- 
tant information to be transmitted to readers, it 
has been a real puzzle to work out ways of reduc- 
ing paper use without curtailing service in any de- 
partment. 

Power Plant Engineering has effected more than 
the required reduction in paper purely through 
streamlining. We cut the size from 83/, by 115 in. 
to 814 by 1114 in. without reducing the amount 
of printing per page. We saved part of the mar- 
gin by using a “‘saddle-stitched” binding, so that 
each page opens up to its full width. Incidentally, 
this style of binding makes the book easier to 
handle and read. It opens flat and stays open. It 
makes clipping easier, too. We reduced the weight 
of paper stock but actually improved printing by 
using a different, more expensive kind of paper. 


Further paper cuts are doubtless coming—an- 
other 10 per cent is expected in July—but we have 
plans to meet them without impairing any vital 
service to readers. You may notice less white 
space, fewer frills, but all the real engineering in- 
formation you need will be published in the com- 
plete detail to which you have so long been accus- 
tomed in Power Plant Engineering. 

Incidentally, don’t let the changed appearance 
of this April issue fool you. It may look a little 
smaller but actually it’s a bigger issue—194 pages. 
Twenty-two pages bigger than March! 
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f \ O YOU make capital of the fact that you cannot 
LJ publish or issue information about secret develop- 
ments and products you are making for the war pro- 
gram? If not, take a tip from General Radio Co. It is 
taking this opportunity to present, in the January and 
February, 1943, issues of its monthly Experimenter, a 
very interesting, easy-to-read, but authoritative series of 
articles entitled “The Noise Primer.” We’re planning to 
publish some of this information in a future issue. Part III 
is about the finest thing we have seen on The Decibel— 
What Is It? For example, do you know why you can- 
not add decibels? This tells you. Part IV gives operat- 
ing instructions and other practical details on how to 
use a sound level meter. Incidentally, another article in 
the January issue gives a discussion of substitute bat- 
teries for battery operated equipment. Many manufac- 
turers of power plant equipment are already doing this 
type of thing, as we have previously pointed out. But 
some are not. Here are some valuable tips for them on 
how to tackle the job. 





THIS CERTIFICATE IS AWARDED TO 
* IN ACKNOWLEDGMENT OF PATRIOTIC CONTRIBUTION TO THE WAR 
EFFORT IN OBTAINING THE ENLISTMENT OF RECRUITS FOR SERVICE 
IN THE CONSTRUCTION BATTALIONS OF THE UNITED ete NAVY 
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Rear Admiral, Civil Engineer Corps, U. $. Navy 
Chief of the Bureau of Yards and Docks 2 
Navy Department, Washington, D. C. cm 


ISSUED. MARCH 19.43. 








\. NUMBER of people have reprimanded us severely 

for saying in the last issue, “One of the proudest 
statistics that the publishing business is of.” To our 
amazement, they had never heard of Florian Slappy’s 
classic comment: “Po’k chops is de fondest thing Ah 
is of!” Also they had never heard of the little boy who 
said to his very small brother: “What did you bring 
me that book to be read to out of for?” Also, they— 
aw, what’s the use! 


| “HE first of the two hydroelectric generating units 

~ originally constructed for Shasta Dam of the Central 
Valley project in California, and later transferred to the 
Grand Coulee Dam, has just gone into operation, adding 
more than 70,000 kw. to the generating capacity avail- 
able for war industries of the Pacific Northwest. The 
two units transferred will be replaced at Shasta by two 
others of eaual size to go into operation in 1944 and 
will be returned to Shasta at some future date. 


|2 EDUCTION of 74 per cent in models and sizes of 

portable construction concrete mixers, truck mixer- 
agitators and contractors’ dewatering pumps is expected 
to result from simplification imposed on manufacturers 
of that equipment under L-217. 





I XISTENCE of the Combined Raw Materials Board, 

created a year ago by President Roosevelt and Prime 
Minister Churchill, may provide some part of the founda- 
tion for settlement of the world-wide scramble for raw 
materials that is bound to occur after the war ends, says 
William L. Batt, Vice Chairman of the War Production 
Board. Operations of the board in the past year, Mr. 
Batt said, aided immeasurably in “bringing order out of 
what might have been chaos” on the raw materials front, 
which stretches around the world and supplies the life- 
blood of war production. Positive action has been taken 
to bring about a planned utilization of world supplies 
to the essential war needs of the United States. Mr. 
Batt, American member of the board, made public a 
report sent to the President by WPB Chairman Donald 
M. Nelson on the first year of operations. A similar 
report will be available to Mr. Churchill through the 
British Minister of Production to whom the British © 
member, Sir Clive Baillieu, submits his report. This re- 
port is talking about things that are going to affect every 
detail of your life for a long time to come. We suggest 


that you get a copy and read it. 

) RUMS—steel drums—every engineer is urged to 
cooperate in keeping them in good condition and 
returning them promptly. The Houghton Line, discuss- 
ing the necessity for this, also says that old-fashioned 
wooden barrels need more care than they: get. Inci- 
dentally, in returning old drums don’t forget to send along 
bung plugs, gaskets, lids and locking rings, for these are 
as difficult to replace as the drums themselves. Nobody 
can ship liquids in a paper bag. 


|.) RODUCTION of steel gears without machining, one 
of the most revolutionary new manufacturing meth- 
ods evolved in years, was revealed in Milwaukee this 
month at the’ national war production meeting of the 
American Society of Tool Engineers. The process is al- 
ready being applied to the production of pinion gears 
for military vehicles. 


~| * HE war program, twice expanded since 1939, now 
provides for nearly 100 times the 3350 t. of mag- 
nesium produced in that year, says Philip D. Wilson, 
Chief of Production, Aluminum and Magnesium Divi- 
sion, WPB. The goal announced by the WPB in Feb- 
ruary, 1942, was 362,500 t. per year. Because of the 
development during the. year of satisfactory types of 
incendiary bombs other than magnesium, this objective 
has been somewhat reduced but the capacity of plants 
already built or under construction will be huge. 
AVE you noticed recently a slight change in the 
color of new five-cent coins? The fact is that the 
familiar nickel no longer contains nickel. As in many 
other cases, use of nickel in coinage has had to give way 
to more urgent military needs. Also, have you seen the 
new zinc-coated pennies? There are some complaints 
that they turn black. 


| ) ISCOVERY that gas dissolves in certain metals 

just as salt dissolves in water may lead to the pro- 
duction of longer-lasting electronic tubes which will re- 
quire less power to operate, according to Dr. Harvey C. 
Rentschler, physicist of Westinghouse. 
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Guede 
They are SIZED 
IN COMPRESSION 


This exclusive Midwest feature is very 
important to all users of welding elbows 
because it (1) saves time (and therefore 
money) in lining up pipe and elbow, 
(2) saves welding time, and (3) assures 


(Above) Oversize Midwest Elbow has been reheated more uniform welds. 


and placed in sizing die for reduction to exact size and - F 
shape. Dies have just started to compress 8” elbow This feature results from the unique pro- 
having circumference 12” greater than when finished. cess for manufacturing Midwest Weld- 

2 wey ing Elbows. The Midwest Elbow is first 


made slightly oversize ... it is then 
reheated and reduced to accurate size 
and shape by a final working of the 
metal in compression at a forging heat— 
it is not extruded or stretched. 


This feature applies to all Midwest Weld- 
ing Elbows—both American Standard 
and “Long Tangent.” See Bulletin WF-41 
for details regarding the many other ad- 
vantages of Midwest Welding Fittings. 


MIDWEST PIPING & 
SUPPLY CO., INC. 


Main Office: 1450 S. Second St., St. Louis, Mo. 
Plants: St. Louis, Passaic (N.J.) and Los Angeles 
Showing the sizing operation completed. The Midwest S259 Shell Ps sangy Posy Beer war 4 os A, 
Welding Elbow now has true circular cross section. New York—(Eastern Division) 30 Church St. @ Tulsa— 
uniform wall thickness. and accurate radius, included 533 Mayo Bidg. 
arc and tangents. 


CeCTaeetispAriony, 


MIDWEST WELDING FITTINGS SAVE TIME, IMPROVE THE DESIGN, AND REDUCE THE COST OF PIPING SYSTEMS 
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Above: Yarway Unit 
Tandems on Water 
Wall Drains at West 
Reading Station of the 
Metropolitan Edison 
Co. There are 4 sets of 
these Tandems used— 
two sets on each of the 
two Boilers in the New 
Addition to this plant. 
These valves are used 
todrain the water walls 
only when the installa- 
tion is periodiéally shut 
down for maintenance. 


Below: Two of the four 
sets of Yarway Unit 
‘andems on the two 
new Boilers at West 
Reading Station. These 
valves are used to blow 
down the lower drums 
about once per week. 
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LOW-OFF VALVES 


The left-hand illustration shows a 35,000 1b 
capacity oil fired steam generator as originally 
installed in a Connecticut industrial plant. The 
coal available was a good grade Eastern bitu- 
minous, suitable for either stoker or pulver- 
ized fuel conversion. The plant is located in a 
populous area and dust nuisance was to be 
avoided. After studying the situation, a type E, 
single-retort, underfeed stoker was selected. - 
Only minor alterations to the setting and un- 
derfloor construction were required as shown 5f* 
by the right hand view. 
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This 20,000 lb capacity box-header boiler was 
originally installed for oil firing in an area where 
anthracite was the coal most economically avail- 
able. The logical equipment for coal firing, there- 
fore, was a traveling grate stoker. Original furnace 
front wall, indicated by dotted lines, was removed 
and a dutch oven was added; likewise a rear arch 
and a bridgewall. Since there was no basement, 
underfloor construction was kept to a minimum 
by providing a moderately-sized ash pit extended 
at the side of the unit for removal of the refuse. 
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The bent tube boiler shown here was designed to pro- SA9N7 LINE OF ORIGINAL UNIT 

duce 75,000 Ib steam per hour when oil fired. The 

setting was substantially as shown at the right. The 

available coal was suitable for either spreader stoker 

or pulverized coal firing. However, the furnace volume J 
was inadequate for a satisfactory pulverized fuel con- f 
version, and would have required moving out the front 
wall, adding a water screen above the furnace bottom, 
deepening the ash pit, as shown at the left, and of 
course, the purchase of the coal pulverizing and burn- 
ing equipment, The spreader stoker required only revi- 
sion of the lower front wall, building a stub bridgewall 
and providing a suitable air duct. Naturally the latter 
change was much less costly for both equipment and 
construction, and the studies revealed that the sacrifice | | a 
in efficiency would scarcely justify the more expensive {Uttar 
installation. In other cases, however, the advantages of ——*=pi-——---§ 
higher efficiency and the flexibility of pulverized coal op- He a 
eration may well justify its selection over stoker firing. 
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eases MANPOWER SHORTAGE | 


Continuity of Operation, Fuel Economy and Maximum Safety 


Can Be Maintained While Training New Operators 


%& Power Engineers are now faced with the difficult 
task of operating at full capacity and high effi- 
ciency in spite of a serious lack of experienced 
manpower. Under these conditions complete boiler 
control is the power engineer's best friend and most 
trusted lieutenant. It stays on the job continuously 
and is a most valuable aid in carrying on normal 


operation while new manpower is being “broken in’. 


It maintains continuity of operation, fuel economy, 
and maximum safety equally well with experienced 
or inexperienced operators. 


Bailey Boiler Control is a truly complete system. In 
addition to the usual functions of maintaining steam 
pressure, regulating furnace draft, and distributing 
load among boilers, it offers these additional values: 


1. An automatic readjustment of the fuel—air ratio 
which functions continuously to insure economical 


combustion and safe furnace temperatures day 
after day. 


2. No control system is better than its metering 
device—in the Bailey System control impulses are 
originated by standard Bailey Meters. 


3. Provision is made for the protection of steam 
generating equipment by the addition of a purge 
interlock, fan failure interlocks and flame detectors. 


A helpful discussion on the use of boiler control for 
war time power plant operation is contained in 
Bulletin No. 16, “How To Safely Stretch Steaming 


Capacity.” Acopywill be mailed to you upon request. 
A-86-1 


BAILEY METER COMPANY 
1040 IVANHOE ROAD ¢ CLEVELAND, OHIO 
Bailey Meter Company Limited, Montreal, Canada 


BAILEY METER CONTROL 


The Complete Combustion Control System 


BOILER METERS @ MULTI-POINTER GAGES e FLUID METERS e RECORDERS © SUPERHEAT CONTROL © DESUPERHEAT CONTROL © COMBUSTION CONTROL e WATER CONTROL 
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Beware of Oxidation Here 


PROBLEM: In this hydraulic coupling the power 
is transmitted by the oil in the shell. 
What happens to the oil? It is whipped and 
churned into a violent whirlpool. It gets hot. It 
mixes intimately with air. Unless the oil is spe- 
cially made to resist oxidation under these condi- 
tions, it will form deposits which will interfere 
with the correct operation of 

the coupling. 


SOLVE 


j 





ANSWER: You'll find Gargoyle Vacuoline Oils 

ideal for hydraulic systems. They’ve 
been designed to stand up under tough oxidizing 
conditions and give freedom from trouble-causing 
deposits. And they do it! Our man can give you 
plenty of proof of that. And, of course, the Gar- 
goyle trade mark stamps it as an oil on which no 
corners have been cut. It’s the finest oil our 77 
years of experience can produce for this purpose! 


HOW TO 


Operating Problems 


SOCONY-VACUUM OIL COMPANY, INC. — Standard Oil of N. Y. Div. * White Star Div. » Lubrite Div. * Chicago Div. 
White Eagle Div. « Wadhams Div. » Magnolia Petroleum Company ° General Petroleum Corporation of California 





CALL IN SOCON Y-VACUUM 
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WHEN PERFORMANCE COU 
YOU CAN COUNT ON 
A-E-CO TAYLOR STOKER 












CONCLUSIONS: 





This case demonstrates! | 


important advantages “ 





the Taylor Stoker—its abi — 
to burn a wide range 
tof] am -Yeolaloluiliael | Mamelile 
ease with which it can i 
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By eliminating the need 


new construction, the sp 
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5 pc 
ed ARE YOU JUDGING YOUR STOKER 

sp : BY THESE TWELVE POINTS? 
{ 1. RELIABILITY—the ability to operate with mini- equipment, growth and change of power 

F a y ‘ mum outage and minimum standby equipment. service demands. 

2. CAPACITY—the ability to provide adequate eiwes P a‘ 
PM prime capacity ratings, with sufficient reserve &. phoebe yor a "maytag — 

ns : praca for eg agree ; ‘ having widely varying characteristics. 

¢ . MAINTENANCE—the ability to operate con- 

4 Senay SOR Sienna ape setts. + ei climate seh Len cctiemmmes 
4. FLEXIBILITY—the ability to follow the steam ties of disposal at low cost, no cost, or profit 
eS, demand upward or downward ... quickly and : i 
er without sacrificing efficiency. 10. STACK DISCHARGE—the practical elimina- 


5. EFFICIENCY—the proved dollar efficiency _tion of “smoke nuisance” without special 
(total cost of steam production) as shown by equipment. 
actual performance in similar installations, 11. SPACE REQUIREMENTS—the ability to con- 
6. OPERATION—the ability to operate contin- form to existing or future space limitations, to 








uously, the number and type of operations 
required, the ease of combustion adjust- 
ments, etc. 


7. ADAPTABILITY—the ability to meet special 


and limiting conditions, present and future— 
structural limitations, utilization of present 


short and wide or long and narrow furnaces. 
Also the accessibility of component parts for 
maintenance and operation. 


12. OBSOLESCENCE — the adaptability of the 


equipment toward possible future moderniza- 
tion with minimum of complication and outage. 
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14 years of 
continuous service 


In spite of greatly increased war de- 
mands, the boilers in the power plant 
of a Pittsburgh steel company have 
operated for 14 years with no un- 
scheduled outages. This company has 
been a client of Hall Service during 
the entire period. 


One boiler 
“pinch hits” for six 


An army tank manufacturer needed 
considerable new steam capacity. It 
was planned to replace 6 old boilers 
with 3 new ones. During the change- 
over one new boiler was forced to 
operate continuously at 400% rating 
to handle the load. The water treat- 
ment established by Hall Labora- 
tories functioned perfectly. Not one 
tube burned out .. . not one minute's 
production time was lost. 


No forced shutdowns 
in 6 years 


A large company making papéj 
board has been operating under Hal 
Service for six years. In that time Mt 
forced shutdowns have occurred bé 
cause of scale, corrosion, embrittle 
ment, carryover or other boiler il 
due to water. 
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Somebody 
ought to strike a 
medal for them 


WAR PRODUCTION HAS PRODUCED SOME VALIANT 
RECORDS FROM PEACE-TIME BOILER VETERANS 


ie a thousand industrial power plants sturdy “old timers” 

in the boiler army have been meeting the severest strain 
in their years of service and carrying on with a minimum of 
casualties. 

It wasn’t like that in World War I when boiler shutdowns 
for repairs were a daily crisis in war industries and there 
wasn't any help for it. 

That costly experience gave birth to a chain of develop- 
ments which altered the whole course of boiler practices in 
the industrial world. 

First, Hall chemists, after years of penetrating research, 
found the right answer to scientific boiler water conditioning. 
Next, Hall Laboratories instituted the system for preventive 
care which has made it known throughout the world. Then 
Hall field engineers put this service into operation in the 
leading power plants throughout the nation. 

That’s why boiler casualties in World War II are the lowest 
in history. Preventive care is a “must” in every important 
power plant today. It is the only insurance against boiler ills 
which have their origin in water conditions. No plant is so 
fully equipped to meet its own problems that it can afford to 
be without the specialized assistance Hall offers. 

For your own plant security it will pay you to investigate 
what Hall preventive care has to offer. 


HALL LABORATORIES, INC. - HAGAN BUILDING - PITTSBURGH, PA. 


A Subsidiary of Hagan Corporation 
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stock of spare tubes 


core Hall Service was started in a 
| papeiertain power plant, the maintenance 
ler Hal tpartment had to keep a big stock 
time Nt spare tubes on hand at all times. 
rred befifter Hall Service began, no more 
abrittle ibes burned out over a stretch of 
iler ils ars, so they decided to sell most of 

ir now unnecessary surplus. 
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: War-time prdddetien wend and Fuel shortages 
have served only to emphasize the necessity for 





Contracts for tools of war have gone to those who 
can PRODUCE WITHOUT INTERRUPTION 
'. .. the same procedure will prevail when the 





“ERE ; Underfeed Stokers hie proved their 






engineers recognized this need years ago... 
_ and today thousands of “F&E"* installations— 
‘in practically every type of boiler room—using 
practically every grade of coal—give evidence 
that ‘‘F&E"’ Stokers fulfill the most exacting 
- yequirements. Efficiency, economy and low 
pact beatctet-bats! we are(. oe 


Specify “F&E’’ Underfeed Stokers and get 
EXTRA dividends from your boiler room. 


FLYNN & EMRICH CO. 


HOLLIDAY & SARATOGA STS., BALTIMORE, MD, 
eh mee Representatives in Principal Cities 



































_adependable source of power in the boiler room. 


_time comes to turn out the products of peace. _ 


ability to provide this dependable power. ‘‘F&E’’ 


ONLY "“F&E” GIVES YOU 
THIS COMBINATION OF 
FEATURES THAT ASSURE 
PERFECT COMBUSTION 


Electro-Hydraulic Drive — Fool- 
proof and dependable—only 5 mov- 
ing parts. 


“F&E” Interval Timer Governor 
(patented) —Provides perfect con- 
trol of fuel feeding rates. 


Retort Sliding Bottom — Assures 
even fuel distribution. 


Exterior Fuel Bed Regulator—Per- 
mits Adjustment of Burning Fuel 
Bed. 


Removable Ram Case Liner—Re- 
duces Maintenance — Eliminates 
Shutdowns During Replacement. 


High Efficiency Tuyeres—Scientifi- 
cally Designed; made of Special 
Heat-Resisting Metal. 
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A FEW COMPANIES faye 
WHO DEPEND ON i H 
"FRE? STOKERS FOR 


POWER 


Public Service Co. of N. J. 
*Revere Copper and Brass Co. 
*Stauffer Chemical Co. 

*Ohio Crankshaft Co. 

High Standard Mfg. Co. 
*Hydraulic Press Mfg. Co. 
Cleveland Crane & Engineering Co. 
*University of Alabama 
*Eastern Rolling Mill Co. 
*Brockway Glass Co. 

R. J. Peacock Canning Co. 
*Greenfield Tap & Die Co. 
*Hoffman-La Roche Inc. 

Vick Chemical Co. 

*Flintkote Co. 

National Grain Yeast Co. 
Consolidated Laundries Corp. 
*John Wanamaker 
*American Stores 
*S. Austin Picking Paper Co. 
*American Cyanamid Co. y 
*Pratt & Whitney Aircraft Corp. Every stoker installation is 
*Edgewood Arsenal an individual problem. That 
*Aberdeen Proving Grounds is why ““F&E" stokers have 
*R GC. A. Manufacturing Co. ‘ been fol-t-she patztel for versatility. 
*The Ruberoid Co. ’ Three basic models shown 
above serve as backgrounds. 
Series 70 is furnished with 
single or double retort, elec- 
tro-hydraulic or steam drive, 
a echetes at-ta'mime) mab aatehs bale Mike 6 ¢- 6-11 
...according to the require- 
ments of your particular fir- 
ing job. 

















*Indicates repeat orders. 








30 inthes to 25 inche 
inch plate, 
75 |b. p 
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VESSELS FOR HIGH TEMPERATURE SERVICE VESSELS FOR HIGH PRESSURE SERVICE 
Vessel shown is built of Croloy 2 plate, with stream- Showing pushout connection welded in 66 inch dia 
lined openings — for service at 100 lb. per sq. in. eter shell. Design working pressure, 1475 |b. p 
and 1050 F. sq. in. Pushout made of 6!/, inch plate. 
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| B&W process equipment solves 


problems of temperature 
J and pressure 


* 


B&W designing skill and manufacturing experience are developing new and prac- 
tical solutions for problems encountered in installations of vessels, drums, castings, 
forgings and tubular products where high temperatures or high pressures must be 
withstood. Production of such equipment represents a major activity at B&W, 


where an outline of your problem will be welcomed. 
$327 


BABCOCK s&s WILCOX 


VESSELS. DRUMS. CASTINGS. FORG/NGS 


FOR HIGH A Ald ut Le Fa ML Lda BL SERVICE 


THE BABCOCK & WILCOX CO., 85 LIBERTY ST., NEW YORK, N. Y. 












ALLOY TUBE SUPPORTS B&W STREAMLINED OPENINGS 
ore than two million pounds of B&W Alloy Tube All reinforcing is forged and drawn from parent 
pupport Castings have been supplied for service tem- metal. Concentration of stresses is avoided. 
peratures as high as 2000 F., where high creep 

Mrength is required. Not a service failure has been 

tported. 


h dia 
lb. p 
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Onis Ss 
AM MUMITION 


USE IT WISELY J 





DRUMS! DRUMS! DRUMS! 


War needs make it ex- 
tremely important that all 
empty drums be returned 
immediately. 








SCIENTIFICALLY ENGINEERED 
FOR EVERY INDUSTRIAL USE 
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T FD EE WAT E'S 


DEFINITION : That temperature 
at which a lubricating oil will first give 
off sufficient vapors to ignite when ap- 
proached by a small flame or spark is 
termed the flash point—the lowest tem- 
perature at which when ignited, the oil 
continues to burn is called the fire 


point. 


TEST: The flash point and the fire 
point of lubricating oil] are usually de- 
termined by means of the Cleveland 
Open Cut Tester by following a defi- 
nitely prescribed procedure. The oil 
under test is heated and a small pilot 
flame is moved over the cup with every 
5°F rise in oil temperature. The first 
time a flash occurs on the surface of 


Gasoline ...........below 0°F 
Cleaning Naptha ....110-115°F 


I C A N I A 


the oil, the temperature of the oil is 
recorded as the flash point. If the oil 
is heated still further and tested with 
the pilot flame, it will commence to 
burn with a continuous flame. When 
this occurs the oil temperature is re- 
corded as the fire point. 

For most purposes knowledge of the 
Flash Point alone is sufficient. It indi- 
cates the ordinary fire hazard in hand- 
ling petroleum fuels and similar vola- 
tile products. With lubricating oils, 
Flash Points sufficiently high to avoid 
undue evaporation losses in service 


-are definitely required. 


The following illustrates examples of 
flash points of typical petroleum prod- 
ucts, fire points being somewhat higher: 


Kerosene ...........115-150°F 
Light Machine Oil... .325-400°F 


Heavy Cylinder Oil. .525-625°F 
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INDUSTRIAL LUBRICANTS 


25 








PROVEN 
SUCCESSFUL 


DETROIT 


ROTOGRATE WITH ME DIUM 
— AND LARGE 
UNITS 











Illinois Coal—Capacity 75,000 Kansas Coal—Capacity 30,000 Indiana or Illinois Coal—Capacity 
pounds steam per hour. pounds steam per hour. 225,000 pounds steam per hour. 





Western Kentucky Coal—Capacity lowa Coal—Capacity 50,000 pounds = West Virginia Coal—Capacity 70,000 
80,000 pounds steam per hour. steam per hour. pounds steam per hour. 


April, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 








Tennessee or Eastern Kentucky Coal— Eastern Kentucky Coal—Capacity Illinois Coal—Capacity 225,000 
190,000 pounds steam per hour. 75,000 pounds steam per hour. pounds steam per hour, 





Detroit RotoGrate Stoker 
Capacity 225,000 pounds steam per hour 


BURNS WIDE RANGE OF 
COAL WITH VARIOUS 
BOILER TYPES... 


Grates automatically move forward slowly, 
continually discharging the ash at the front end 
of the furnace. Fine particles of fuel are burned 
in suspension and the coarse coal on the mov- 
ing grate, with no special coal preparation. 








ENT WHT 
Continuous 











CHAMBER / 
/ 


Write for 
Bulletin 


DETROIT STOKER COMPANY 


General Motors Building 
Detroit, Michigan 
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ADVERSE EFFECT OF AIR 
ON STEAM TEMPERATURE 


Fig. 1 represents 
a pressure chamber 
filled with air at 
14.7 1b. absolute 
pressure. Each dia- 
mond represents a 
molecule of air. 











In Fig. 2 the same- 
pressure vessel is 
filled with steam 
molecules, represented by crosses, at 14.7 Ib. 
absolute pressure. Since the pressure is the 
same there are the same number of molecules 
as in Fig. 1. Steam temperature is 212 deg. F. 


Figure 1 


Fig. 3 represents the pressure chamber filled 
with the same amount of air as in Fig. 1 plus 
the same amount of steam as in Fig. 2. Since 
there are twice as many molecules in the same 
space, the pressure is doubled or 29.4 lb. ab- 
solute. However, in 
spite of the increased 
pressure, there are el 

Y 


no more steam mole- 





cules than in Fig. 2 
and the pressure due 
to steam is still 14.7 
lb. absolute so the 
temperature is 212 
deg. F.—no increase 
in temperature de- 
spite increase in 
pressure. 

~ The same problem from another approach: 
Assume every steam molecule in Fig. 3 except 
one is replaced by an air molecule. The pres- 
sure will remain at 29.4 lb. absolute but with 


ae St5® 


+404 
+ ** 


+++ + * 








ony 2 





a single steam mole- 
cule in a pressure 
chamber of any size, 
the temperature 
would be approxi- 
mately room temper- 
ature rather than 212 
deg. F.— air lowers 
temperature. 
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Figure 3 


ADVERSE EFFECT OF AIR 
ON HEAT TRANSFER 


Rate of heat transfer will be reduced far 
more than the reduction in steam temperature 
might indicate unless the velocity of entering 
steam is sufficient to keep the air and steam 
mixed perfectly. A mixture of steam and air 
will flow to the surface to replace.steam that 
is condensed but the steam will be to some ex- 
tent prevented from reaching the surface by 
air that remains after the steam is condensed. 
This is shown in Fig. 4. 











+ STEAM en 
. AIR e+e 
eee + eo @ 

s oe ¢ © © oO 

Water Film_oj . e+e ee 
Heat trans- BSS 





fer Surface_—* 


Figure 4 


In time the concentration of air on the heat- 
ing surface may be many times as great as 
the concentration of air mixed with steam at 
some distance from the surface. It has been 
stated by one authority that under extreme 
conditions, one-half of 1% by volume of air 
mixed with steam may result in a reduction 
of heat transfer efficiency as great as 50%. 


Table showing temperature reduction caused by air at various pressures. 





Gauge Temperature of Steam 


Temperature of Steam Mixed with Various 
Amounts of Air. 


(Per Cent Air by Volume) 





Pressure with No Air Present 


10% 


20% 30% 

















228.0 
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HOW ARMSTRONG TRAPS ELIMINATE AIR 

The illustration at the right shows how air, always 
present in steam, is eliminated through the vent in the 
Armstrong Inverted Bucket. Any air entering the trap 
ahead of condensate or coming in with the steam, passes 
through this vent. It collects at the top of the trap 
and is discharged ahead of the condensate when the 
valve opens. (Any steam escaping through the bucket 
vent is condensed by the surrounding water to help 
make up for the radiation loss from the trap.) 


AND FOR EXTRA FAST AIR REMOVAL — 
ARMSTRONG BLAST TRAPS 


Where large amounts of air 
must be handled quickly when 
the steam is first turned as is 
often desirable with low pressure heating or “up-and-down” 
process units, the Armstrong Blast Trap illustrated at the 
left will work wonders in speeding up heating. 

An Armstrong Blast Trap differs from a standard trap 
only in that the inverted bucket is equipped with an 
auxiliary air vent which is controlled by a flat disc mounted 
at the end of a strip of rustless thermostatic bi-metal. 
When steam is first turned on, the auxiliary vent in the top 
of the bucket is wide open which prevents the bucket from 
floating and closing the discharge valve. Air and water 
blow straight through (see picture at left) until steam 
comes in and causes the bi-metal strip to bend upward, 
closing the auxiliary vent. Thereafter, the trap works the 
same as a standard trap. 





* eee SS 
” Sreirese ewes 


bids ct thin ae =~ acre, 
© How to select the right tra 
pysers. of Vendhieons Steam Traps know that they will meet all the forthe 7 age a oe 


conditions imposed upon them by almost any operating con- fap peau TRAP 
. n ow 
ditions. Armstrong Traps eliminate air and discharge condensate > ab the wed 


as fast as it forms under light, heavy or intermittent loads with no out of your traps 

steam leakage. They handle all ordinary dirt and scale. The valve —_#s well Se 

is immune to wire-drawing. There are no parts to stick, bind or  'r Pleo. 1ce Meh Foy 
wear rapidly. They are simple, long-lived and easy to inspect and GUIDE. Ask 

maintain. Choice of body styles makes installation simple. for copies. 2005” 


These features will help you save time, fuel and manpower, help 


you increase plant output. Find out more about Armstrong Traps — rae 


today. 


ARMSTRONG MACHINE WORKS 
810 Maple Street Three Rivers, Michigan 
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PUBLICATIONS TO HE 
EFFICIENT PRODUCTI@aS 






The complete library of Cochrane publications 
shown above includes those on Valves, Separators, 
Purifiers, Drainers, Dischargers, etc., in addition to 
the publications described below. If interested in any 
of the individual publications, please write, mention- 
ing subject in which you are interested, giving your 
position and the firm with which you are connected. 








WATER SOFTENING 


DEAERATION, HEATING, HOT WATER STORAGE 





Publication 3000: Cochrane 
HOT PROCESS SOFTENERS 


A treatise on the subject of the treat- 
ment of boiler feedwater, with particu- 
lar reference to the different methods 
of softening, and specifically that of 
hot process softening. Details of de- 
sign and apparatus, with hook-ups and descriptions of heaters, 
proportioners, etc., are included. A special section on the chem- 
istry of feedwater treatment with formulae and molecular and 
equivalent weights is a valuable part of this publication. 48 
pages, 3 colors, 84" x 11”. 





Publication 2860: Cochrane 
ZEOLITE WATER SOFTENERS 


A complete discussion of the subject of 
cold softening of water for industrial 
uses, such as boiler feed, laundries, tex- 
tiles, the canning industry, institutions, 
hospitals, etc., with a description of the 
Zeolite method of softening, details of 
the apparatus required, how to compute 
capacity needed, with diagrams of types of units and photo- 
graphs of typical installations. Complete tables of weights, capac- 
ities and dimensions are included. 20 pages, 2 colors, 8%’ x 11”. 








CONTINUOUS BLOW-OFF SYSTEMS 










Publication 2770: Cochrane 
CONTINUOUS BLOW-OFF SYSTEMS 


An interesting and informative discus- 
sion of the advantages of continuous 
boiler blow-down as compared with in- 
termittent blow-down. Savings are such 
that cost of equipment can be returned 
in a year’s time, in most cases. The great saving is in heat recov 
ery and the big advantage is in the uniformity of boiler water 
concentration avoiding priming and foaming or carry-over. 
12 pages, 2 colors, 8%" x 11". 


Publication 3005: 

Cochrane DEAERATORS 

A completely illustrated booklet on the 
subject of conditioning feedwater to 
prevent corrosion of piping, boiler OCochrand 
tubes, economizers, etc., with especial DEAERATORS 
reference to heating, deaeration and : 
degasifying. Different types of deaerators and deaerating heaters 
are illustrated and described together with a discussion of the 
advantages of the parallel down-flow principle. Fully illustrated 
with diagrams and photographs. 36 pages, 3 colors, 844“ x 11”. 








FLOW METERS 





Publication 3010: 

FLOW METERS by Cochrane 
This large fully illustrated publication 
covers in detail the measurement of 
fluid flow, liquid level, temperature, 
pressure, etc. There is much basic 
material on instrumentation as well as 
specific data on particular types and models. Of great value to 
all operators and executives. 56 pages, 3 colors, 8%” x 11”. 


FILTERS 











Publication 2760: Cochrane 
PRESSURE FILTERS 


A discussion of the clarification of 
water by filtration, with complete de- 
scriptions of different types of filters, 
including capacity Pe dimension 
tables. 16 pages, 2 colors, 834" x 11”. 











THE ECONOMICAL 
memON OF POWER 













Write to PUBLICATION Dept. COCHRANE CORPORATION ° 3123 N. 17th ST., PHILADELPHIA, PA. 








April, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 

















On 
nee 
Pret 
oil, 
Pips 
cou 
mo’ 
in 9 
at « 














































FROM ENGINEERED 
LAYOUT TO COMPLETED 
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On projects vital to the war effort the urgent 
need for speed in construction points to Ric-wil 
Prefabricated Pipe Units for steam, hot water, 
oil, hot or refrigerated process lines. e Ric-wil 
Pipe Units are complete when they reach the job 
—pipe, insulation, protective covering. Field men 
couple or weld the pipe, insulate the joints and 
move on fo the next joint. Man-hours are saved 
in the field and the installation is completed 
at a rate that can give no comfort to the Axis. 










In addition, these units produce a permanent, 
low-maintenance system while using critical 
materials amounting to only 15% to 20% of 
their total weight... And they require for 
shipment only 20% to 25% of the space in 
available gondola cars that would be required 
for an equal footage of other types of con- 
duit construction. e Speed is the essence of 
wartime construction—and Ric-wil Prefabri- 
cated Pipe Units have proved a definite aid. 


When Makeshifis Won't Do—Ric-wihL 


Architects, Engineers and Contractors on war projects will 
find much helpful information in the Ric-wil Engineering 





Data Book. Write... on your letterhead . . . for a copy. 


R F CONDUIT SYSTEMS FOR UNDERGROUND STEAM 
IC-WI THE Ric-wiL COMPANY - CLEVELAND, OHIO 
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AGENTS IN PRINCIPAL CITIES 
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GRABBING 


The quick starting Teny ahd 


alternator unit, shown ¢ ent's 
right, is installed in a1 me 
completed West Coast es 
station. Normally, the static ye 
iliaries are supplied with @ 
power from a house servic on ble 
former. During periods @ 
system frequency or in ¢ of th 
failure of the house sevigt? i” 
auxiliary load is taken of °" 

ill br 


the Terry unit. 






This 1500 KW 

Terry unit is 
equipped with the 

Terry solid one piece 
wheel. The buckets, as 
shown above, are milled 
from the solid metal. There 
are no parts to work loose. 

e e e The blades have large 
clearances and are further protected 

by the projecting rims at the sides of the 

wheel. These rims would take without 
damage any rubbing that might occur if 
the radial clearance became reduced. e e « 
End play can do no damage to the blading 
as the side clearance is very large (about one 
inch). There is no end thrust since the steam enters 
and leaves the wheel in a direction at right angles to 
the shaft. e e e Such sturdy rotor construction makes 
for long life and low maintenance. 





































THE TERRY STEAM TURBINE CO, 
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500 KW LOAD ON 
A MOMENT’S NOTICE! 


it is ready to take over on 
ent's notice. It operates 
Fon at 625 Ibs. 825°F. T.T., 
pbmes up to full speed and 
ty in a matter of seconds 
Brenuous task, with extra 


. fon blading, rotor, bearings, 


overnor. 


of this rugged turbine are 
d in Bulletin S-116. A 
on your business letter- 
ill bring you a copy. 


© 
a — 
Re, 
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me 
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1500 KW TERRY QUICK STARTING 
TURBO-ALTERNATOR UNIT. STEAM 
CONDITIONS 625LBS. 825° F. T.T. 


T-1150 


TERRY SQUARE- HARTFORD, CONN. 
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he construction of a U.S. Destroyer 
requires huge quantities of fabricated 
pipe and plate steel products. All this 
is within our scope: 
Fabricated Piping—for steam, water, air, oil, 
gas, chemicals ¢ Random mill or cut lengths, 
bent, coiled, welded, flanged, threaded ¢ 
Valves, Pipe Fittings. 


In brief: anything in tubular or plate steel 
fabrication. Send us your inquiries. 





OFFICIAL U.S. NAVY PHOTOGRAPH 


THE FLORI PIPE COMPANYe ST. LOUIS, MO. 
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You can avoid long runs of heavy-copper 
secondaries by running the highest practical 
voltage direct to relatively small-size unit 
substations at the centers of the load areas, 
and save tons of cable copper. 


Installing substations at the centers rather 
than at the sides of square load areas requires 
30 to 40 per cent less copper. 


By using four small substations rather than 
one large substation to serve a square load 
area, you need only half as much cable copper. 


This is both practical and economical with 
modern safety-enclosed load-center units. 
These units, consisting of Pyranol transformers 
and metal-enclosed switchgear, can be safely 
installed right in working areas. Bulky, ex- 
pensive vaults are unnecessary. 





Standard means quick, easy selection and 
ordering. Safety-enclosed means an exceeding- 
ly high degree of flexibility as to location. 
Together, these advantages enable engineers 
to provide power in time to meet today’s 
stepped-up schedules. 


XPANDING war plants today must get 
power systems quickly—and yet save 


copper and other materials. Application of the 
methods outlined here will accomplish both 
these results—and also provide a better-than- 
ever system. Here’s how it is done— 





High-voltage is run directly to 
unit substations at load centers. 





A simple one-line diagram is 
all that is ded for selecti 
and ordering standard load- 
center unit substations and 
switchgear. This can be done 
when the plant or extension 
is in the first stage of con- 
struction. 








GENERAL @ ELECTRIC 








--» THEN YOU CAN INSTALL 
YOUR POWER SYSTEM 








and basily 


Safety-enclosed switchgear and load-center 
unit substations are completely factory-assem. 
bled, and are shipped in compact, easy-to-handle 
units that arrive all ready to be set in place and 
connected. 


THE SAFETY-ENCLOSED SWITCHGEAR CAN BE 





QUICKLY INSTALLED simply by a “slide, jack, 
and connect” operation, as shown at the left, 
Each equipment is a safe, co-ordinated, unit 
assembly including circuit breakers, buses, and 
all associated equipment. 

Because these compact units dependably per. 


form any desired combination of functions, they} 


save you the extra time and materials needed to 
select and install open-type exposed switchgear 
which necessitates long, wasteful copper inter- 
connections. 


YOU CAN PUT IN THE UNIT SUBS JUST AS 


QUICKLY— INDOORS OR OUT. On arrival, the 
transformer and switchgear sections of the unit 
substation are moved into position and bolted 
together. Connections are made to the incoming 
and outgoing circuits, and the unit substation 
is ready for service. Flexibility as to location of 
these safety-enclosed units is such that you can 
put them right at the load centers. In fact, they 
can usually be put in relatively valueless space— 
along column centers, on sub-balconies, and over 
washrooms. 
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EARLY INSTALLATION 
‘A SPEEDS THE REMAINING 
° CONSTRUCTION WORK — — 


Compact, standard unit substations 

y —ordered early and installed the 
flexible, load-center way—have gone 

jnto service in scores of new or en- 
larged war plants weeks before con- 
struction was completed. In this way 
enterp a ready, dependable supply of power 
ssem-— jg made available for all the power- 
andleB driven tools and equipment needed to 
e and complete the construction. This elim- 
jinates the job of improvising a “‘tem- 
porary” power system that often 
presents a hazard to workers and is 
subject to power interruptions. It 





'N BE 
jack, 


- left, ee 

wit also eliminates a later change-over to 
the permanent system. 
- per- —— AND GETS 

they PRODUCTION MACHINES ROLLING 
ed to AS SOON AS POSSIBLE 


gear Production machines need not 
nter-| stand idle waiting for an electric 
power system that couldn’t be ordered 
until the building and the exact load 


, = locations “‘took shape.” The flexible 
ial load-center system easily follows last- 
minute rearrangement of the ma- 
olted : : 
: chines, and can safely be ordered in 
ming. ’ 
? time to arrive when needed. 
ation 
From the very start; you get full 
on. of a : 
sali protection for both production and 
personnel. The primary feeders are 
they 
am controlled and protected by metal- 
ee clad switchgear equipments so safe 


that workers can be located near 
them. Low-voltage feeders from the 
load-center unit substations are like- 
wise protected by metal-enclosed 
drawout-breaker equipments that 
form an integral part of the unit 
substation. 


Metal.» : 
tro] n¢losed 
gD Gime and Protec: “it 9ear a 
ator 5 all feeg ments 
Cts, Gnd Pum ers to the Were jf, In Se orvie 
—ADD UP me amt beets 
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THE ADVANTAGES 








Packaged load-center unit substations 
GIVE YOU THESE ALL-IMPORTANT SAVINGS 


Many tons of copper are saved by 
distributing power at primary volt- 
age right to safety-enclosed unit 
substations at load centers—and 
the complete, permanent electric 
power system can be installed in 
less than one-third the time re- 
quired to select and install piece- 
meal equipment. 


All units are safety- 
enclosed to assure 
permanent safety 
to both personnel 
and production. 


The breaker units | 
of all switchgear 
equipments are 
easily removed for 
quick, easy inspec- 
tion. 


COPPER—When you replace heavy-copper second- 
aries with small-size primary cables, you save copper by 
the ton. Consider a 1000-kva, 4160/480-volt unit sub- 
station: For every foot that it is moved closer to the 
load center, you use 1:23 pounds of copper instead of 
13.89 pounds. With many units and hundreds of feet, 
the copper savings soar. 

You save copper within the units themselves, too. A 
typical unit of metal-clad switchgear uses only one- 
third the copper required by an open-type, piecemeal 
assembly for the same job. 


TIME — In addition to the weeks you save by ordering 
safety-enclosed load-center units early, you save time 
by getting standards instead of specials—in a package 
instead of piecemeal. You avoid the preparation of de- 
tailed specifications, and long, drawn-out correspondence, 
when you select standard, co-ordinated units. You also 
save time installing the compact, easy-to-handle units, 


THEY ARE IDEAL FOR TODAY - - 
AND FOR TOMORROW 


SAFETY AND DEPENDABILITY — Metal-enclosure 
of all live parts gives increased protection to both 
personnel and continuous high production in today’s 
busy factory areas. 


EASY INSPECTION — Load-center unit substations 
include drawout-air-breaker equipments that control 
and protect the individual low-voltage feeder cir- 
cuits, and quickly restore service with a turn of a 
handle. The individual breakers can be easily with- 
drawn for inspection. Similar breaker units are com- 
pletely interchangeable, so any breaker can be replaced 
with a spare in a few minutes. 

The higher-voltage, metal-clad switchgear equipments 
(photos 3, 4, and 5) have vertical-lift breaker units that 
are similarly easy to remove and to replace with a spare 
during periodic inspection. 


FLEXIBILITY — Safety-enclosed load-center units 
“go anywhere the load can.” Their compactness makes 
them easy to move, too—whether it be a few feet 
or miles. This flexibility is valued highly by many 
engineers who realize that they may want to move power 
units to follow shifting, changing loads. 
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The metal in your boilers is worth its 
weight in gold, and when worn out, is 
practically irreplaceable. Yet power de- 
mands are increasing every day. 

Here’s the story of an essential main- 
tenance, repair and operating material 
that will keep your boilers in service for 
years to come. It’s available. It’s econom- 
ical. It’s recommended by boiler insur- 
ance companies and endorsed by thou- 
sands of industrial power plants, utilities, 
railroads and marine operators. Even 
boilers about to be condemned have 
sometimes been cleaned, found in better 
condition than suspected, and given 
extra years of life with APEXIOR 
protection. 


APEXIOR “Plates” Boiler Metal* for 
Resistance against. Wear, Corrosion 


Any boiler that can get an O.K. from 
inspection and a hydrostatic test is O.K. 
for plenty of war work, because the test 


— | 


APEXIOR ) 


Tre DAMPNEY COMPANY 


strength can be maintained by applying, 
after cleaning, a durable coating of 
APEXIOR. 

APEXIOR is brush-applied, by hand 
or power-coater. It forms a tough, im- 
pervious barrier against the water, and 
prevents corrosion for as long as 2 to 3 
years (often longer), then can be easily 
renewed. Scale cannot form a tight bond 
with the APEXIOR surface—and is 
quickly removed with a wire brush. 

Many more operators than ever before 
are using APEXIOR, but we have en- 
larged our facilities in order to help you 
overcome the problems of metal scarcity. 
APEXIORIZE — it’s the quick, low-cost 
way of insuring your boiler life. 


*Turbine metal, too. Some manufacturers coat shafts 
and rotor bodies and frequently the interior of casings 
of all turbines with APEXIOR before shipment to 


customers. 


FREE BULLETINS 1290 (General), 1305 (Marine), 
Offer Aid to War Service Boilers. 


Users like these have applied 
APEXIOR for years. 
APEXIOR will help YOU get more 
service from irreplaceable equipment. 


Illinois Central Railroad Co. 
Detroit Edison Co. 
Hercules Powder Co. 
Aluminum Company of America 
Union Electric Company of Illinois 
Goodyear Tire & Rubber Co. 
Utah Copper Co. 

General Motors Corp. 

U. S. Maritime Commission 
Allis-Chalmers Mfg. Co. 
Connecticut Light & Power Co. 
Cunard White Star, Ltd. 

S 
ENGINEERING SALES REPRESENTATIVES 


Pittsburgh, Cincinnati, New Orleans, San Francisco, 
Los Angeles, Portland, Seattle, Phoenix, Denver, Salt 
Lake City, Dallas, Houston, Vancouver, B. C., 
Montreal, P. Q., Havana, Cuba, Manilla, P. L, 
Honolulu, T. H., Marine Dept., 114 Liberty Street, 
New York, N. Yy. 


 Poacelime Plus * x * A Wartime Must 


RECOMMENDED BY ALL U.S. AND CANADIAN BOILER INSURANCE COMPANIES 





"THE DAMPNEY COMPANY OF AMERICA 
de ete’ Mass. : 


of America | 
| 


STATIONARY BOILERS, 


Main Office: HYDE PARK « BOSTON « 


LOCOMOTIVES AND STEAMSHIPS 


ae a 











Branch Offices: ATLANTA * CHICAGO + NEW YORK + DETROIT + PHILADELPHIA 
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TRY YOUR ENGINEERING MIND OUT ON THIS — Here is a diagram 
for a complete and unexcelled general boiler combustion control sys- 
tem. It isn’t anybody’s installation in particular, though it could be. 
Note its simplicity, the absence of complicating details. Imagine the free- 
dom from responsibility such a complete coordination of working parts 
would give you. They are your eyes and your hands—tireless, depend- 
able, always on the job. 


-aeih ele 
HAGAN HAGAN AUTOMATIC COMBUSTION CONTROL PANEL similar 


HALL one that would be used in the diagram illustrated. Hagan 

BUROMIN panels are delivered with all piping installed ready to book 

CALGON up to the plant system. This saves days— sometimes weeks— 
of installation time. 
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rilar to 
Hagan 
to hook 
eeRsS— 


Blueprint to successful 





boiler operation 


HILE the design for a Hagan 

Automatic Combustion Con- 
trol installation reproduced here is 
probably quite different from one 
which would meet the needs of your 
boilers, its essential characteristics 
would be the same. For they are the 
characteristics which make all Hagan 
Control equipment distinctive. For 
example: 

All Hagan Control Systems are 
alike in their operating simplicity. 
Ordinary help can easily take care of 
the largest or smallest installation. 
Hagan Control is so completely auto- 
matic it will operate dependably on 


its own with little or no supervision. 

There would be no installation 
difficulty on old or new boilers. 
Hagan Control is so complete when 
it reaches you that it can be quickly 
installed without difficulty and in 
most cases without shutting down 
the boiler. 

Built-in ruggedness has always 
been a Hagan feature in any of its 
equipment. Once installed you can 
look forward to years of uninter- 
rupted trouble-free service. 

For other important operating 
advantages which are definitely 
Hagan charactéfistics, you can count 


on — exceeding sensitivity to load 
conditions; accuracy of adjustments 
for small variations; speed of move- 
ment, with stability, throughout 
operating range; flexibility in meet- 
ing individual plant conditions. 
These are products of the engineer- 
ing minds who pioneered in auto- 
matic combustion control and have 
consistently set the pace for this type 
of equipment. 

Couple these facts with the five 
maximums promised by Hagan in 
the accompanying box and you will 
have the answer to Hagan leader- 
ship. Full details on request. 





HAGAN CONTROL 
ASSURES 


* MAXIMUM quantity of steam from any 
given plant, by introducing fuel and air in cor- 
rect proportion for utmost efficiency. 


* MAXIMUM utilization value, uniform steam 
pressure and temperature, in accordance with 
demand. 


* MAXIMUM output from boilers of differing 


capacities, automatically. 


* MAXIMUM steam for production, by reduc- 
ing loss of steam in frequent soot blowing. 


* MAXIMUM protection of auxiliary equip- 
ment, fans, stokers, etc. by maintenance of 


at ates 


uniform op g< 








HAGAN CORPORATION 
HAGAN BUILDING 
PITTSBURGH, PA. 


Uitemdic COMBUSTION CONTROL 
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: weed. cuct Face in thes 


fit} The prophecy, “Lib- America’s electric power producers know the 
erty for the World,” importance of steel. And the steel producers are 
is being written in equally aware of the vital need for electric power, 
steel made in America! American Blower has had the privilege of sup. 


With shattering plying Air Handling Equipment of many types, as 
eloquence, steel is well as Fluid Drives, for both the Utilities and 


Wheel of the Sirocco Fan exten- squelching the boasts the Steel Plants. 
sively used in the plants of America’s : 
satiated of the tyrants. More We feel that the dependable, uninterrupted 
than ever before in the history of America, the operation of these American 
future of America and the future of the world Blower products, in war as in peace, 
depend upon the ability of this nation’s steel is evidence of the sincerity of our Lo] 
Cea 


producers to supply the enormous quantities efforts to build only the best equip- 


needed. ment of its kind. 
a 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT, MICHIGAN 
American Blower In Canada: CANADIAN SIROCCO COMPANY, LIMITED, WINDSOR, ONTARIO 


plants fly the 708 ’ 2 * 
Army-Navy “E.” Division of [AMERICAN Radiator and Standard Sanitary Corporation 











American Blowé 
Capillary Ai 
Washer for cooling 
in a large steé 
mill, to speed pr0 
duction. 




















STEEL INDUSTRY 














A heavy duty Gas Exhauster used in 
the process of sintering ores in the 
steel industry is shown in this photo- 
graph made while the huge Fan was 
under construction in an American 
Blower plant. Everywhere, progress 
and power go hand in hand. 
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IN PEACE 
AND WAR -- 





Thousands of industries 
already know the high 
efficiency of Lo-Main- 
tenance Motors and 
Texrope Drives working 
together as ateam. Now 
that war forces higher 
efficiencies, the swing to 
this combination is 
stronger than ever! 








In most applications, an 1800 rpm motor 
with Texrope Drive will ably do the job 
of a lower-speed, direct-connected motor 
—at lower cost in money and materials! 


Se 





600 LBS, SAVED / 


When you buy an 1800 rpm instead of 
450 rpm 15 hp squirrel-cage motor, for 
example, 600 Ib are saved. And you save 
well over $200 — with drive figured in! 


Note that efficiency rises from 79% for 
the 450 rpm motor to 87.5% for the 
1800 rpm motor. The 1800 rpm motor 
saves you over 30 kw/24 hr, day. 








f 
f 


April, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 


WE PLAN FOR 


PEACE J 


WE WORK FOR 


VICTORY * 





ombination 
ficiency! 


ew Using high-speed niotors with Allis-Chalmers Tex- 
rope Drives and single-speed motors with Allis-Chalmers 
Vari-Pitch Sheaves and Speed Changers has always been 
good practice. Today it’s a vital practice! 





eS Such combinations give sharply higher efficiencies 
—at lower cost in man-hours, money and materials! 


we As America’s only builder of both motors and V- 
helt drives, Allis-Chalmers has long studied and advo- 
cated their use in proper combination. 


B@ Today you benefit from Allis-Chalmers pioneering 
when you ask for—and get—the right combination 
of Lo-Maintenance Motor and Texrope Drive! 


uILDING the largest variety of 
capital goods in the world, Allis- 
Chalmers know-how is in many ways 
unique — and is completely at the 
service of American war industry. 
Allis-Chalmers, builder of Lo-Main- 
tenance Motors, originated the multiple 
V-belt drive and Vari-Pitch Sheaves. 
Today there’s every patriotic and 
business reason for using material- 
saving, money-saving single speed and 
high-speed motors — made flexible and 
more efficient by Texrope Drives. 
Don’t hesitate to call on Allis- 
Chalmers district offices for engineering 
data or recommendations — or write 
direct to Atuis-CHaLMeRS Mra. Co., 
MiLwavkEg, WISCONSIN. A1581 





had by changing from one size motor 


Sheave, you can increase or decrease Changer gives you infinite changes at 


the turn of a wheel — within 3.75 to 1. 


“ {frequently needed speed changes can A With the Allis-Chalmers Vari-Pitch Allis-Chalmers Vari-Pitch Speed 


sheave to another. Juggling complete 
drives, range is 1:1 to 7:1 


speed by adjusting sheave diameter . 
obtaining an unbroken series of speeds! It’s compact, flexible, efficient! 





LO-MAINTENANCE MOTORS 
TEXROPE DRIVES 
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How to Keep 


Your Diesels 


FIGHTING 
MAD 





Today your Diesel is a war-engine. No weapon ever 
built has meant more in the all-out drive for Victory. 


Your job is to keep that war-engine ‘“‘fighting mad’”—to 
drive it longer and harder than ever before. And, above 
all, to protect it against breakdown. For, in the total 
picture of war, a knocked-out Diesel is as critical as a 
blown-up destroyer. 


One of the best ways is to use an oil that has high oxi- 
dation resistance—an oil that will not form sludge 
readily to block the oil passages leading to the bearings— 
an oil that has a high viscosity index for economy and 
bearing protection. These properties will be found in 
Cities Service Pacemaker and Penn-Pacemaker oils. 
They are particularly suited for the lubrication of large 
and intermediate size Diesel engines. 


Where detergency also is required, as in high speed auto- 
motive type Diesels, Cities Service D-C ‘‘500*”’ series oils 
will be found advantageous. 


For further particulars regarding these oils, or for a copy 
of a comprehensive booklet on ‘‘Diesel Engine Lubrica- 
tion,” write Cities Service,Room 1352, Sixty W7'l 
Tower, New York, N. Y. 


*Approved by Caterpillar and General Motors. 


OIL 1S AMMUNITION—USE IT WISELY! 


CITIES SERVICE OIL COMPANY 


NEW YORK . CHICAGO 
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Safer Boiler Operation SPECIFY! ERNST FITTINGS 


Fasier Maintenance with 


Fig. 5-F 
Fig. 4 Hy Vertical 
Standard Type—Offset ie Valves 


. ei . . Screw or 
Fig. T2 3 x Flange 
Inclined Split-Gland » Connection 
Adjustable Water 


Adjustable Inclined Forged Steel ' i : | Gages, No Gage 
age Fittings ; ay hag | i 4 Glass Packing Nuts 


for All 
Pressures - 











Iluminators— 

"Plain Sight" 

Wire Glass 

"Better-C"* 
Guards, 


All Sizes GAGE GLASS GASKETS 


Standard Non- 
Pattern = = hardening 
and 


Gaskets 








High 
Pressure softening 
SERIES 


Fig. 22 750 
Send tor Gasket Tag showing sizes | 
Lip-meld (Gm, Expansion 
Pattern Type 
Fig. 21 Gasket 











Fig. 37 ss 

"BLACK" a Fig. 18 Fig. 18 
rismatic a 

Flat Glass Thru" Flat T GLASSES 
Inserts Glass Inserts 





SIGHT 
GLASSES 


for all types 
OIL CUPS ~ 


Nix 














and 
LUBRICATORS 


SIGHT 
FLOW 
INDICATORS 


for insertion 
into Pipe lines 
— All Sizes — 


b O 9.0 2 ¢ 


f 
he 
iS 


ag ey Up to 250 
OCP 








Ernst 
{bey Ay Shots Pull) Try 
k insures a tight shut 
off. Order in sets of 3 
to complete one water 


SAFETY ALARM WATER COLUMNS column. 


FOR ALL TYPES OF BOILERS 
SEND FOR 
COMPLETE WITH TRIM COMPLETE 
pengeecaene ATAL' 
DELIVERIES and State Your 


ee St CCK Requirements 





Fig. $-260 








LEAKLESS rarcnren 


Red Line 


MACHIFYING 


£ 


Fig. L-150 


MT Steam Metal Bronze Gage 
for pressures up to 150 
pounds 


All fron 
Gages for 
Refining 
and 
Chemical 
Industries 


—Ernst Try Cocks, are recom- 
mended for pressures up to 200 Ib. 


2 en a: 0 OO OO ar.” GAGE Co. 


LIVINGSTON, N. J. Phone: 
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Livingston 6-0276 














” A Typical Example of 
q lron Fireman P.S. 
Performance 

















Boiler Output Up 417... 
Steam Costs Down 307 in Georgia Plant 


ORE steam, at one- 

third lower fuel costs, 
is being produced in the 
boiler plant of the Georgia 
Vitrified Brick and Clay 
Company, Campania, Ga., by 
Iron Fireman Pneumatic 
Spreader stoker firing. 


Three years ago one Iron ; 
One Iron Fireman P. S. Stoker serving two boilers with its dual pneu 


‘ Fireman P. S. Stoker was in- 7 : a : mareresvlingeos tater: 
‘ matic conveying systems. One nozzle enters each boiler. The boilers 
JOHN M. CLARK stalled to fire two boilers. ee ee : ’ : 
pees  Vites were quickly adapted to Pneumatic Spreader firing which conveys 
President, Georgia Vitrified Th boil HR.T 2 ; “i 
Brick & Clay Company € bowers are Fi.N.1. steam size coal from the main coal bunker to a transfer housing where 


welded type, with 1,470 sq. the coal is picked up by a stream of air and conveyed to the furnace 
and grates. In this installation no alterations were required of the 


ft. of heating surface. 
boiler front except the cutting of two small openings for the nozzles. 


Boiler tests made before and after the moderni- 
zation of the plant included these highlights: 


@ Evaporation per pound of coal increased 21%. 


: ‘ BOILER 
@.Maximum horsepower developed increased PNEUMATIC 
CONVEYOR 


from 425 h.p. to 600 h.p., or 41%. 4 1 fat oe 


®@ Cost of 1,000 pounds of steam reduced from 
31.2 cents to 22 cents, or a saving of 30%. 


Free Book on Pneumatic Spreader Firing 


Contains full descriptions, capacities, operating 
data, etc., with layouts and photos of 10 actual 
installations. Sent free, on request. Write to Iron 
Fireman Manufacturing Company, 3514 West Sketch showing how P. S. Bin-Fed model automatically conveys coal 
106th Street, Cleveland, Ohio. direct from main bin to boiler furnace. 


FIREMAN cox: sroxens 


7Weye) waagae 
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A LESSON IN WATER COOLING 



















: LESSON 1 OF A SERIES : Cost Per 1000 GPM 
. | PUMPING COSTS E at 1¢ per KWH and 70% Pump-and-Motor Efficiency | 
, | : | 
$ TOTAL PUMPING HEAD is the } Pump| iol ge Five Ten | 

ssure required to circu- | = vou. | 


amount of pre : 
late a liquid through a given system. | Go" ; 
The PUMPING HEAD required for a . = —_}— Bay 3 
cooling tower is part of this total head | : - 

and is that pressure necessary to lift - 
water from the tower’s base to its inlet 
and overcome friction within the 
distribution system. 

The table indicates how very 

important PUMPING HEAD actually is |: 

when measured in terms of operating 3 Therefore any additional or unneces- | 

cost. These costs as tabulated will vary . sary pumping head becomes a large | 

for any given installation in direct Pro" . factor in the complete comparative cost 

portion to the actual GPM circulated - analysis so necessary for the intelligent 
and the power rate in effect. ; selection of a cooling tower. 

Unlike other tower operating costs : Relative pumping heads required | 
resulting from the use of powet, pump- = by cooling towers of different types, | 
ing head is generally figured on a full- | designs and “makes” deserve the most | 
time maximum GPM basis since this | careful study and comparison. 

















- constitutes normal operating practice. | 
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where 
Sf the E DECK COOLING TOW. 
zzles, f * rd 50° F a 
= 4 7O 50° PUMPING HEAD ALWAYS KEPT PUMPING HEADS 
EXCEPTIONALLY LOW WITHOUT ADVERSELY 














AFFECTING OTHER FACTORS OF DESIGN 
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L&N Type P Combustion control installed on three 150 hp horizontal marine type stoker fired boilers. 
Panel is at right; note its compact arrangement, with the single Master Controller, three Furnace 
Pressure Controllers, and all Control Stations mounted on panel front. A typical easy-to-install 
Drive Unit, for uptake damper, is partially shown at left. 


SOMETHING NEW 


FOR THE BOILER ROOM 


The new L&N Type P Combustion 
Control is a dependable, sensitive equip- 
ment designed for plants which do not 
require the central-station type of con- 
trol. It is ideal for small plants, and 
for many of the larger war plants. This 
Control has the flexibility of big-plant 
controls, yet is basically the same sim- 
ple L&N Control used the world over 
on industrial furnaces. And its cost is 
minimized by using standard, industry- 





A catalog, now in preparation, will be 
sent when ready to all who request it. 
In the meantime, those who need in- 
formation at once, in connection with 
a war production need, will be given 
specific facts promptly if they will 
outline their problems. 





Jri Ad N-01P-163(1) 


MEASURING INSTRUMENTS - 


proved control units. Some of its fea- 
tures are: ; 


Simple; Completely Electric. The feed- 
ing of both fuel and air to all boilers 
is regulated in response to a single 
Master Controller. This Controller is 
entirely electrical, and moves the damp- 
ers, valves and levers of the fuel-air 
system by means of electric-motored 
drive units. The only connection be- 
tween drive unit and control panel is a 
single electrical conduit. 


Low Cost of Installing. Elimination of 
compressors, piping and line shafting 
cuts the labor and time of installing; 
our factory-assembly of the control 
panel further reduces installation costs. 
We can, if desired, supply panel on 
either individual boiler or group panels. 
Frequently a boiler board, including 
both control and instruments, provides 
a most economical arrangement. 


A SLoGan FOR ALL AMERICAN; 


depend: 


Flexible and Centralized. Without mov. 
ing from the control panel, the operator 
can switch from fully-automatie control 
to base-load control or to push-button 
control; can operate some boilers o 
automatic control and some on pusbh- 
button; can change fuel-air ratio of any 
boiler or boilers. In brief, he can suit 
the operation to the plant requirements, 


Reliable. Control requires only electric 
power for its operation; which power 
can come either from 110-volt a-e light- 
ing circuit, or from same cireuit whieh 
supplies other boiler auxiliaries. 


Furthermore, whether on automatic or 
remote push-button control, the motor. 
ized gear reducers cannot be_back- 
driven by an unbalanced damper or 
equivalent. 


Interlocks and other protective features 
are available. 


This electrical Drive Unit is linked to the uptakt 
damper in a cotton mill’s power plant. A similar 
unit is employed for each damper, lever or valve; 
there are no linkages from unit to unit, and the 
only connection to the Control Panel is by a single 
electrical conduit. 


LEEDS & NORTHRUP COMPANY, 4973 STENTON AVE., PHILA., PA 


LEEDS & NORTHRUP 


TELEMETERS - 


AUTOMATIC CONTROLS - 


HEAT-TREATING FURNACES 
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—AND KEEPING PUMPS 
eet OFF THE SICK LIST 
a ISN'T SO EASY TODAY 
whi ..NOW THAT MANY ARE 

, DOING 3 AND 4 TIMES 
mn Le LLe 


motor- 
back- 


“a u / a] R™ “puMP DocTor”’ in the U.S. 

cre should have a copy of Allis- 
Chalmers’ new centrifugal pump 
maintenance guide handy these days. 
Reason: what was good pump care as 
recently as 1941 just isn’t good enough 
for 1943. Pumps are working over- 
time, they’re harder to replace — and 
Sodom te dace war production can’t afford delays 


, i e 4 se -~ - : :: : ‘ ‘ 
- te a pe ee Powe : caused by pump failure! 


satures 


FF ty 








| 
First we require a device t0 spin | Now we need a shaft ro support 
liquid at high speed... and turn the impeller 





























Because wartime pump problems are 
new problems, Allis-Chalmers’ new 
handbook takes a fresh look at pump 
maintenance. A pump is built on 
paper to review its anatomy. You'll 
find new preventive maintenance tips, 
a guide to spotting trouble, new tables. 
Send in today for your free copy! 





° i : : ° ALLIS-CHALMERS M ;. fe 
Contains no advertising—applies to all makes — copies mailed free Sitauen Wace 


of charge. Suggestion: this new book is particularly helpful for training Rape ners 


Yes, I would like to receive free of 


> h, f “ 
new men to make present pumps last. When you do need new pumps, take | : Wartime Care of Centrifugal Pumps" 


4 good look at the extra efficiency, ruggedness and long life built into Allis- 
Chalmers centrifugal pumps . . . all types for every purpose. 





(Name) - 





(Title) 





(Company) 


ALLIS-CHALMERS mm ser 
ae : ((Street Address) 
MILWAUKEE | 7 a 
, _ A-1584-2 
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Johns-Manville PACKINGS & GASKETS 











LECTRONICS bids fair to revolu- 
tionize our every day living after the 

war. When Brown and Minneapolis- 
Honeywell placed experience and manu- 
facturing resources at the call of our gov- 
ernment, the result of several years of 
research in Electronics was immediately 
applied to instruments — for Testing air- 
planes in flight — for Controlling produc- 
tion of high octane gasoline — for Treat- 


ment of special alloy steels for tanks, guns 
and armor plate—for Manufacture of syn- 
thetic rubber—and for many other pur- 
poses entering directly into the war effort. 


Extending this peacetime experience to the 
technique of war, will bear fruit when 
Peace comes again, in startling new devel- 
opments in the Electronic control of indus- 
trial processes — busily engaged in peace- 
time production. 


THE BROWN INSTRUMENT COMPANY, 4491 WAYNE AVENUE, PHILADELPHIA, PENNSYLVANIA 
DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 
MINNEAPOLIS, MINNESOTA, AND 119 PETER STREET, TORONTO, CANADA 


Wadsworth Road, Perivale, Middlesex, England 


Nybrokajen 7, Stockholm, Sweden 
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L. production, as on the bat- 
tlefield, war calls constantly for a measure of effort 


GIVE ADDITIONAL SERVICE SECURITY momentarily greater than normal. 
THROUGH UNDIVIDED RESPONSIBILITY | 
heme When it’s additional power that is needed, aWorthington 


scones diesel or gas engine-generator unit provides a reliable 





WORTHINGTON AUXILIARIES 


for starting 
source, instantly ayailable on call. Such an installation 


gives you independent control of your power emergencies. 


Centrifugal : 459 & 


pumps for fos 
jokes gor NU Hundreds of Worthington engines are now carrying im- 


circulation 
Evaporative portant parts of the United Nations’ war power load. 
coolers for 


ane e DIESEL ENGINES GAS ENGINES 
| 150 to 1500 hp. 175 to 2880 hp. 


ie] | CONVERTIBLE GAS-DIESEL ENGINES 
ec eS a! 150 to 1500 hp. 


for 


fuel oil je oa if 

transfer SS \ Both the Navy.E and Army-Navy E Awards have been pre- 
7" i \ sented to Worthington for speed and excellence in production. 

=.= 


WORTHINGTON PUMP & MACHINERY CORPORATION « GENERAL OFFICES: HARRISON, N. J. 








April, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 











| Electrowceld Tubing 


SAVES IN WEIGHT AND IN 


FABRICATING COSTS 


E latest type electric weld tube mills are found 

at Electroweld Steel Corporation. The accuracy 
and dependability of this equipment coupled with the 
most modern testing facilities permit production of a 
product with three distinct benefits — safety, savings 
in weight, and savings in cost. 


This equipment forms tubing from strip steel which is 

rolled accurately to gauge. Thus the wall thickness 

is uniform, and lighter gauge material may be used 

without sacrificing strength. As a result, there are \ 
no thin spots in the wall of Electroweld Tubing, l 


and you save weight. The strip steel meets your [Uniform diameter! 


specifications accurately, and after it is formed into if HW thick 

tubing the strength at the weld and adjacent areas U orm wa ic meys 
will equal that of the strip steel. Every foot of Unitorm physical properties 
Electroweld Tubing is hydrostatically tested for safety. \ 
Therefore, it not only meets your specifications but | Test proyen welds 


also Government requirements. Scale-free, silver- bright Finish 


Electroweld Tubing may be adapted economieally to ss 
boiler, heat exchanger, and condenser installations as Square cuts, minimum hurr 


well as to mechanical applications since it may be 
cut, formed, and welded more easily. During the post- 
war period, you will find it worthwhile to consider 
Electroweld Steel Corporation YOUR source of supply. 





Elgctrouseld STEEL CORPORATION - OIL CITY, PA. 


Manufacturers of pressure and mechanical steel tubing 


| 
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a IMPULSE TRAPS save time and expense, 

give greater all-round efficiency. No idle units—no 
waiting for machines to heat up because Yarways open 
wide for heavy condensate loads, operate intermittently 
for light loads.” 


Why don’t you try Yarway Impulse Traps in your 
plant? Let them demonstrate their quicker heating and 
eae heating efficiency. Let them show you how to 
end servicing troubles, how to save money on installa- 
tion, maintenance and fuel consumption. 

Join the purchasers of more than 200,000 Yarway 
Impulse Traps who have found out what Yarways save 


on the job and, furthermore, how much less they often 
cost to buy than to struggle with old ordinary traps 





See your Mill Supply Dealer or write for Bulletin 
T-1737. 


YARNALL-WARING COMPANY 
114 Mermaid Ave., Philadelphia 


| YAR WAY IMPULSE STEAM TRAI 








WHAT LEADERS 


SAY 





The Engineer and the War 


By A. A. POTTER 


HE PAST fif- 

teen months 

have witnessed 

many changes 

which are greatly 

challenging the in- 

 genuity of our pro- 

fession. Our for- 

mer abundance of manpower and raw 

materials now seems like a mirage, as acute 

shortages have developed which are seri- 

ously affecting not only industry but also 

civilian needs. Engineers and scientists 

are endeavoring to meet both the scarcity 

of manpower and the scarcity of mate- 

rials. They are inaugurating specialized 

training programs, methods of upgrad- 

ing, more efficient management, and 

greater mechanization to meet the prob- 

lems resulting from labor shortage. They 

are developing new substitute products 

to relieve the strain on scarce materials. 

Furthermore, through better utilization 

of plant capacity and _ transportation 

facilities, they are greatly increasing the 

quantity of essential materials available 
for war production. 

The public at large is beginning to 
realize that American engineers can do 
most with least in the shortest possible 
time. Never before, in war or peace, 
have the members of our profession com- 
manded such public respect and exerted 
such outstanding influence as they do 
today. 

These American engineers and scien- 
tists, however, are too few to carry the 
great task entrusted to them. Although 
we speak more often about the scarcity 
of tin, copper, and steel, the fact remains 
that our greatest shortage is not in 
materials but in men and women with 
specialized skills, particularly engineers 
and scientists, who cannot be trained in 
a few days or even in a few weeks. The 
output of engineering colleges, which 
was barely sufficient to meet the needs 
of industry during normal times, is fall- 
ing very short of satisfying the most 
critical needs of our armed forces and 
of our war industries. 

The War Training program in Engi- 
neering, Science, and Management under 
the auspices of the U. S. Office of Edu- 
cation, through intensive in-service and 
pre-service courses on the college level, 
has been most helpful in supplementing 
the output of engineering colleges by 
training men and women for industry as 
assistants to engineers, technicians, in- 
spectors, draftsmen, production supervis- 
ors, and commissioned officer specialists 
for the armed forces. Under this pro- 
gram over 660,000 people were trained or 
retrained from October 9, 1941, to June 
30, 1942, and it is expected that by the 
end of the present fiscal year, June 30, 


1943, the number who have received such 
training since October 9, 1940, will ex- 
ceed one and one-quarter million people. 


While the War Training Program is 
meeting a critical need for specialized 
personnel, the shortage of fully trained 
engineers for service to war industry 
and in the armed forces is becoming 
more acute. The majority of our engi- 
neering colleges are attempting to allevi- 
ate this situation by operating on a con- 
tinuous year round or expedited plan, 
which will make available about a fourth 
more engineering graduates during the 
year ending June, 1943. 

There is little dependable information 
concerning the use which the armed 
forces will make of our engineering col- 
leges. One thing is certain. Our educa- 
tional institutions of higher learning 
“will not be taken over by the Govern- 
ment.” The Army is planning to send, 
between March 1 and July 1, 1943, to 
higher educational institutions, mainly 
engineering and medical schools, about 
150,000 young people in uniform, after 
these inducted soldiers have completed a 
13-week indoctrination training period. 
The Navy expects to send to engineering 
colleges about 75,000 people between May 
1, 1943, and January 1, 1944. 

It is expected that the prescribed pro- 
gram will differ only slightly from the 
approved normal curricula of engineer- 
ing colleges, but will be shorter, more 
specific, and will devote little time to 
humanities and social sciences. It is ex- 
pected that the product from the pre- 
scribed curricula will not be as well 


prepared as are our present engineering 
graduates, although the soldiers sent to 
colleges will have been carefully selected 
through certain screening tests, and will 
have no financial worries, because the 
Government will pay their tuition and 
subsistence, in addition to a private’s pay 
of $50.00 per month. 

While the above plan will make avail- 
able a large number of fairly well-pre- 
pared engineers for the armed forces, the 
need for engineers on the part of war in- 
dustries is bound to become more and 
more critical. The engineering colleges 
will, no doubt, be used to capacity for 
special instruction of value to the armed 
forces, but unless the war industries make 
their wants known to our Government, 
the supply of engineers for industry will 
be very greatly curtailed. Our war indus- 
tries will continue to need a steady re- 
placement supply of engineers for the 
planning, design, and mass production of 
armaments and other munitions of war. 
The engineering colleges of our country 
must continue to be the major sources 
of this supply. 

United action on the part of our pro- 
fession and particularly by engineers con- 
nected with war industries is essential 
in order to insure an adequate and con- 
tinuous supply of well educated and 
thoroughly qualified engineers for service 
to the war industries as well as in the 
armed forces of our land. Production 
of high grade engineering talent does 
not take place quickly or automatically, 
any more than does the production of 
highly complicated armaments. 





ANDREY ABRAHAM POTTER, Dean of Engineering Schools and Director, 
Engineering Experiment Station, Purdue University, has had a brilliant career 
in the field of engineering education and has exerted profound influence on it. 


He was born in Vilna, Russia, came to this count 


at the age of 15 and 


was graduated from M.I.T. in 1903. After two years of research work at Gen- 
eral Electric Co., he became assistant professor of mechanical engineering at 
Kansas State College. He was made professor in 1910 and in 1913 was ap- 
pointed dean of the Division of Engineering and director of the Engineering 
Experiment Station at Kansas State. He remained there until 1920, when he 
accepted his present position. He is now chairman of the National Advisory 
Committee on War Training in Engineering, Science and Management; expert 
consultant to the U. S. Office of Education; and executive director, National 


Patent Planning Commission. 


As a consultant, Dean Potter has done valuable research on steam at high 
pressure and temperature and on equipment design, has written engineering 
textbooks and many articles. He is a fellow and past president of the A.S.M.E., 
past president S.P.E.E., fellow A.A.A.S. and has been associated with many 
civic, industrial, and educational societies. In 1940 he received the Lamme 
Medal of the S.P.E.E. The material presented here is taken from his address 
following the presentation to him, on February 24, 1943, of the Washingten 


Award. 
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NUTS FOR THE AXIS 


of the two latest 75,000-kw. generating units now being installed in 

the Grand Coulee Dam powerhouse. They are used to couple the 
sections of the shaft. A set such as this weighs 193 Ib., but "they feel like a 
ton when you lift ‘em this way," says C. A. Stewart, Bureau of Reclamation 
machinist shown in the photograph. The pins are 25 in. long. Before being 
seated, they are cooled to 80 deg. below zero and shrunk, in a compartment 
filled with dry ice. While in their contracted form they are inserted in open- 
ings in the flanges of the shaft. When their temperature again rises and 
matches that of the surrounding atmosphere, the fit is as near perfect as 
engineers are able to make it. This method of fitting bolts by pre-shrinking by 
dry ice was developed several years ago and has been used with great 
effectiveness in assembling large equipment, especially hydraulic apparatus 


N OT for Mr. Hitler's Axis, however. These bolts and nuts are for the axis 
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WITH THE EDITORS 





@ WHAT CAN YOU DO UNDER 
CMP?... When you first look at the 
CMP regulations, your first impulse 
may be to acquire a first-class nervous 
breakdown. Your reaction may be 
that of many people who quip that the 
initials stand for Confusion Made Per- 
manent. You may think, ‘“Sufferin’ 
cats! all this legal language, these ‘pro- 
videds’ and ‘whereases’ aren’t going to 
help me run my plant. Is this all the 
help I get?” 

But take a second look. It’s tough 
going—but get right down to it and 
really read the rules. Concentrate not 
on what you cannot do under the regu- 
lations but on what you can do. You'll 
find, contrary to what you may want 
to believe, that you can do quite a lot. 
Also, the WPB is definitely trying to 
decrease the amount of paper work you 
have to do. Incidentally, to check your 
own interpretation of the regulations, 
we are planning to publish some analy- 
sis of them in the near future. 

The right attitude to take now is, 
“Boy! they’re certainly trying to make 
us operate right up to capacity on a 
shoestring.” That’s exactly the idea— 
so that critical materials can go into 
fighting equipment. What’s our plant 
capacity for, if not to be expendable 
when we really need it? 

So just think to yourself, “How 
much can I do with what I can get?” 
You've got welding equipment and ma- 
chine tools. You’ve got the brains 
that brought you this far. You and 
hundreds of other engineers, in normal 
times, used those tools to cut produc- 
tion costs when you had to. You just 
do the same things now for a different 
reason. : 

Why, whole plants are being built 
today out of material originally in- 
tended for some other purpose or for 
the scrap pile. Some engineers we 
know are making reputations for them- 
selves doing this type of thing. 

You’re one of the men who has be- 
come known to the American people 
as a group that can do with one dollar 
what any damn fool can do with five 
—and in a quarter of the time. You’ve 
been doing it for years. That’s what 
makes you an engineer. You can get 
so interested in beating these wartime 
handicaps that you'll forget all about 
having a nervous breakdown. 


@®KEEP THEM RUNNING .. 
The Electric Power Industry, accord- 
ing to no less an authority than J. A. 
Krug himself, has the distinction of 
being one of the only industries in 
which no shortages have developed. 
Coming from the Vice-Chairman of 
WPB this statement should be a 
source of gratification to every man 
engaged in the power industry and it 
should inspire him to make every ef- 
fort to maintain this high standing of 
the industry. To do this it is necessary 
that every piece of power plant equip- 
ment be kept in perfect running con- 
dition. 

During the months of April and 
May some two million kilowatts of 
installed turbine-generator capacity in 


the central stations of the country is 
scheduled for outage for purposes of 
inspection and overhaul. This is being 
done with the approval of WPB. By 
taking this capacity out of service at 
this time when the winter peak loads 
are beginning to diminish, and by care- 
fully checking it for possible weak- 
nesses and making such repairs as may 
be necessary, continued future opera- 
tion will be assured. It is merely the 
application of the old adage “A stitch 
in time saves nine.” 


Although these two million kilo- 
watts of installed capacity involve only 
units in central stations, there is no 
reason why industrial power plant op- 
erators should not make similar plans 
for overhaul, indeed, it is probably 
more necessary in the industrial plant 
field than it is in the utility field. 

To facilitate the procedure involved 
in the overhaul and inspection of tur- 
bines we present in this issue two ar- 
ticles dealing with turbine inspection 
and maintenance. One of these de- 
scribes a specific case, that employed 
in a plant at Columbus, Ohio, where 
a badly eroded interior of a large 
steam turbine casing had to be re- 
paired. The other is a general article 
outlining the proper procedure involved 
in the inspection and overhaul of a 
turbine. This article prepared by 
R. A. Hake of the Contract Service 
Department of the General Electric 
Co. should be of particular interest to 
the turbine operator since the proce- 
dure outlined is based on many years 
of practical experience. 


@A LITTLE FORESIGHT . 
During the past winter, all along the 
eastern seaboard, oil-burning boiler 
plants have been converted to the use 
of coal. In many instances these con- 
versions had to be carried out in the 
face of great difficulties—shortage of 
equipment, lack of help, improper de- 
sign of equipment, etc. In a few cases 
plants actually had to shut down be- 
cause of lack of one thing or another. 
Hindsight is always easier, than fore- 
sight and it is easy now to point out 
what should have been done before, 
yet the fact remains that a little fore- 
sight in years previous, could have 
saved much grief last winter. 

Many of the oil burning boiler 
plants built in the East, particularly in 
the New England region where no 
natural reservoirs of oil exist, could 
easily have been designed to use both 
oil and coal. Combination burners 
have been available for years which 
permit the conversion from oil to pul- 
verized coal in a few minutes’ time and 
if such burners had been installed to- 
gether with the associated pulverizing 
equipment, last winter’s fuel oil short- 
age would have caused little trouble. 


Naturally, the installation of such 
coal burning equipment in plants that 
intended to use fuel oil would have en- 
tailed additional investment but in the 
light of what happened last winter it 
would have been a wise investment. 
Aside from the critical conditions im- 
posed by the war, such investments 
might have been justified by the ad- 


vantages they might have provided in 
the purchase of fuel in a competitive 
market. A user of fuel oil, if he has 
no provision for using any other type 
of fuel, usually has no alternative but 
to accept the price that the fuel oil 
seller might choose to set but if he 
is equipped to burn coal as well as 
fuel oil, he has a distinct advantage— 
he can always threaten to burn coal. 
Wise consulting engineers, those 
that really had the interests of their 
clients in view, made every effort to 
see that plants they designed and built 
were provided with such combination 
systems, but there were others who 
were less conscientious in regard to 
their clients’ interests, and as a result 
many plants built in New England in 
the past decade or two, were designed 
only for the use of oil. These are the 
plants that had the grief last winter. 
Good engineering involves attention 
to future needs even more than meet- 
ing present needs. Usually it requires 
no great amount of skill or experience 
to build a plant to meet pregent needs 
but it takes skillful analysis and plan- 
ning to build a plant that can meet 
the future power requirements of a 
plant’s growth and development. 
Strangely enough, in many cases 
last winter, where oil burning plants 
were caught short by lack of an alter- 
native means of firing, the ‘“conver- 
sion jobs” were awarded to the con- 
sulting engineers who originally de- 
signed the plants. Apparently, it 
never occurred to the owners of these 
plants that the engineers had been 
remiss in the performance of their 
work in not urging combination fuel- 
burning arrangements in the first place. 


@ AFTER THE PIPELINES ARE 
FILLED .. . Power plant engineers 
may need to be a bit shifty on their 
mental feet during the next few 
months. Their general situation may 
not change much but they may have 
to adjust themselves to changes in 
details. Here’s what we have in mind. 

Our war production system has 
built a number of pipelines to various 
theaters of war. We are now engaged 
in filling those pipelines and accumu- 
lating the stockpiles behind them. 
When the pipelines are filled, however, 
we shall need to put into them at this 
end only the amounts being drawn 
from the discharge end. 

The boys on the discharge end may 
tell us from time to time that they 
need more or less of a particular item. 
So what do we do then? 

Perhaps certain industries, after 
they are over their production peaks, 
can make other secondary war prod- 
ucts or even products for civilian use. 
Also, in view of some of these changes, 
there may be more elasticity in the 
manpower situation, so that some of 
our present problems may solve them- 
selves without Governmental action. 

‘ In short, right in the middle of our 
tremendous war production, not two 
or four years from now, but within a 
comparatively short time, we may have 
to do some of the adjusting that we 
usually think of as post-war planning. 
Power plant engineers will probably 
not be much affected by this except in 
certain details. But they should not 
be too much surprised if the post-war 
planning begins to loom up earlier 
than they thought it would. 
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Gas Engine Experience 
In Sewage Service 


An operating record of over 38,500 hr. shows Madison, Wis., how to 
meet its sewage problems and produce power at a cost of 4.36 mills 
per kw-hr. This is accomplished by gas engines operating from the 
gas produced by the process of sewage sludge digestion. Both the 
jacket cooling water and the exhaust gas from the engines is utilized 
to provide heat for the sludge digesters. The operating cost of this 
plant is composed only of the cost of lubricating oil, labor and main- 
tenance. Even lower operating costs are expected in the future 


By John ce. Mackin, Asst. Superintendent of Operation, Madison 
Metropolitan Sewerage Dist., Madison, Wis., and W HA Gottlech 





EWAGE treatment plants are 

by their very nature well 
adapted to the use of gas engines 
as power producers. Sewage sludge 
digestion requires heat which can 
be supplied readily and econom- 
ically from the waste heat supply 
of engine exhaust gas and engine 
cooling water. The same process 
of sludge digestion produces a gas 
which serves admirably as fuel for 
the engines. Thus, operating cost 
resolves itself into lubricating oil, 


labor and maintenance with the 
result that the cost of power is far 
below any alternate source. 

The $1,500,000 Nine Springs 
Sewage Treatment Plant which 
serves metropolitan Madison, capi- 
tal of Wisconsin, has placed in- 
creasing reliance on gas engines 
since the first unit was installed in 
1937. Madison has the evidence of 
more than 38,500 engine hours to 
show that every problem of power 
production can be met and that gas 





Fig. 1. This closeup of the 320-hp. Cooper-Bessemer gas engine shows the American Bosch 
magnetos, the gage board with an Alnor pyrometer and the main lubricating oil pump 





engines provide a dependable and 
highly economical source of power. 

The Nine Springs Plant uses a 
dual system of sewage treatment, 
on the one hand a combination of 
Imhoff tanks and trickling rock 
filters, and on the other aeration 
with activated sludge. In the lat- 
ter system, with which we are 
mainly concerned, the sewage, after 
grit and grease removal and a 
period of retention in primary set- 
tling tanks, is mixed with activated 
sludge and thoroughly agitated by 
a supply of purified air. This aera- 
tion is accomplished in six tanks, 
each 135 by 30 ft. with a depth 
of 15.5 ft. The air is forced up into 
each tank through 2016 fixed 
porous plates arranged in three 
rows. The principal power job at 
the Nine Springs plant is to drive 
the blowers which supply this air. 

Three Roots-Connersville rotary 
positive blowers supply all the air 
for aeration. The power arrange- 
ments are highly flexible. A 20 by 
13-in. blower with rated capacity 
of 3300 ¢e.f.m. at 7.25 Ib. pressure 
at 514 r.p.m. is driven by a 150-hp. 
Eleetric Machinery motor. A 22 by 
163£-in. blower rated at 4500 c.f.m. 
at 450 r.p.m. can be driven either 
by a 200-hp. Cooper-Bessemer gas 
engine or a 200-hp. Allis-Chalmers 
motor. The largest blower, 24-in. 
by 22-in., rated at 6750 ¢.f.m. at 
430 r.p.m., is driven by a 320-hp. 
Cooper-Bessemer gas engine. Thus 
it is possible to supply at least 
minimum requirements through 
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Fig. 2. (Right) This gen- 
eral view of the Madison 
sewage works engine 
room shows the two 
Cooper-Bessemer gas 
engines, the Roots- 
Connersville blowers, 
the cooling water pump 
at left, the Honan Crane 
lubricating oil purifier in - 
the center background 
and the Sims heat ex- 
changer and Burgess 
snubbers near the wall 
at the right 


Fig. 3. The Madison 
sewage power house 
houses the gas engines, 
the blowers and acces- 
sory equipment 


use of purchased power. In prac- 
tice, however, virtually complete 
dependence has been placed in the 
more economical gas engines. 

Table I gives the full picture of 
hours of operation from 1937 when 
the aeration tanks, the 200-hp. gas 
engine and blower and the 150-hp. 
motor-driven blower were put into 
service. The 320-hp. gas engine 
and blower and the alternate 
motor-drive for the 200-hp. unit 
were put into operation in 1939. 
The Table shows that use of the gas 
engines has increased steadily from 
year to year so that in 1941 there 
was an engine in operation 97.6 per 
cent of the time. 

The reason for the increasing 
use of gas engines is a matter of 
pure economics—Madison finds this 
the cheapest way to meet power 
requirements. Five years of opera- 
tion with alternate sources of 








power has given plant manage- 
ment an unexcelled basis for cost 


comparisons. The records show 
that the 200-hp. motor consumes 
143 kw-hr. in an hour of operation 
at a cost of $1.88. On the basis 
of power output, it is possible to 
make an accurate calculation of the 
purchased power cost of driving 
the 24 by 22-in. blower. Making 
due allowance for the lower power 
rate which would be earned by in- 
creased consumption, it is found 
that the gas engines effect a saving 
of more than 60 per cent in total 
power costs. 

In 5 yr., engine operating costs 
have totaled $25,806.16 while the 
same operations at purchased 
power rates would have cost 
$65,108.47. This means a saving 
of $39,302.31 through use of gas 
engines. Savings were sufficient to 
pay the entire cost of the plant in 






















4 yr. Table II gives the compara- 
tive figures for every year since 
1937. 

The Madison power plant is de- 
signed to get the maximum benefit 
from the trade of waste heat for 
fuel. Both the jacket cooling water 
and exhaust gas are utilized to pro- 
vide heat for the sludge digestors. 
The water, circulated by a gear 
pump which is powered by the 
operating gas engine, leaves the 
engine jackets at 120 deg. and flows 
through the shell of a heat ex- 
changer, picking up another 5 deg. 
from the tubes through which en- 
gine exhaust gases pass. The heated 
water flows through 4-in. piping 
to the three sludge digestion tanks 
and then through four coils of 
214-in. pipe inside each tank. From 
the digestors the water returns to 
the engines. Here are the tempera- 
tures throughout the system: 

Deg. 

At discharge from engines. . .120 

At discharge of heat ex- 


CI 5 66 kei eKetnces 125 
At entrance to digestors....117 
At return from digestors.... 98 
At entrance to engines...... 95 


The exhaust gas from each en- 
gine passes through a header to the 
top of a vertical snubber inside the 
power plant, down through the 
snubber and in through a bottom 
connection to the heat exchanger. 
Piping is arranged so that the ex- 
changer can be bypassed and gases 
discharged directly from the snub- 
bers to the final vent pipes which 
extend through the roof. 

The gas produced by digestion 
of sludge is collected under the 
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Fig. 4. Map of the Madison 


Metropolitan Sewerage District showing location of the Nine 


Springs plant at the lower right 


covers of the three digestion tanks 
and stored in 42,000-cu. ft. gas 
holders which ride on the two 70-ft. 
diameter sludge storage tanks. 
Metered gas production was 28,- 
710,344 cu. ft. in 1941. At the 
power plant the gas supply line is 
connected to a mixing valve at each 
engine where the gas is blended 
with air and then fed through inlet 
valves to the power cylinders. 

Starting with durable prime 
movers and a plant design that 
insured operating economy, Madi- 
son solved the problems of operat- 
ing a gas engine plant in sewage 
service. The operators faced three 
major problems: corrosive hydro- 
gen sulfide in the fuel gas, the 
attendant problem of keeping lu- 
bricating oil pure and free from 
sludge, the scaling conditions that 
resulted from hard water. 

A comparatively high hydrogen 
sulfide content in the gas threat- 
ened serious corrosion of cylinder 
liners, pistons, heads and valves as 
well as other deleterious effects. 
The solution was an iron sponge 
purifier. Two 8 by 5 by 5-ft. steel 
chambers were constructed with 
openly laid 2 by 4’s resting on 
angle irons supporting two layers 
of iron sponge. The raw gas enters 
at the bottom and passes up 
through the iron sponge to the out- 
let pipe at the top. Radiators on 
the floor of the tank provide heat 
in sub-freezing weather. Under 
present operating conditions, one 
chamber will serve for about a 
year, eliminating all hydrogen sul- 


fide from about 18,250,000 cu. ft. 
of gas. Here are some typical 


Table I. 


analyses of the fuel showing the 
effective elimination of hydrogen 
sulfide after the purifiers were in- 
stalled in 1939. 


Car- 
bon Hydro- 
Me- Diox- gen 
thane ide Sulfide B.t.u. 
Per Per Per Net 
Date Cent Cent Cent Value 
Aug. 16,1938 64.6 30.0 .644* 580 
Sept. 24, 19388 69.0 27.1 .199 619 
Jan. 4, 1939 66.7 28.1 .0525 598 
June 20, 1939 56.7 34.6 .0162 509 
Apr. 19, 1940 64.0 31.8 .0000 573 
Sept. 15,1941 58.2 30.0 .0000 522 
July 6, 1942 66.8 30.8 .0000 598 
*Of Imhoff tank origin. 


The iron sponge is easily re- 
juvenated by removing it from the 
purifier trays and forking it occa- 
sionally to permit thorough access 
of air. The used sponge is black 
when first removed due to the iron 
sulfide yielded by the reaction. 
When first exposed to the air the 
sponge must:be thoroughly wat- 
ered to avoid burning, as consider- 
able heat is developed by the oxida- 
tion which follows when the sponge 
is exposed to the air. Occasional 


Hours of Operation 








Gas Engines 
200-hp. 320-hp. 


% of Time 
Electric Motors Gas Engines 
150-hp. 200-hp. In Operation 





“734 
3393 
2428 


6555 


2021 76.7 
1696 80.5 
1103 82.7 
33 97.1 
48 97.6 


4901 86.9 average 





Table Il. 


Operating Costs 1937-41 








Total Engine 


Engine 
Operating Cost 


Year Hours 


Cost of Same 
Operations at 
Purch. Power Rates 


Savings Through 
Use of Gas 
Engines 





6728 
7075 
7617 
8540 
8546 


1937 
1938 
1939 
1940 
1941 


$4,083.34 
$4,577.46 
$6,383.82 
$5,074.01 
$5,687.53 


Totals 38506 


$25,806.16 


$6,479.62 
$6,530.29 
$6,096.01 
$10,742.82 
$9,453.57 


$39,302.31 


$10,562.96 
$11,107.75 
$12,479.83 
$15,816.83 
$15,141.10 


$65,108.47 





Average Purchased Power Cost per kw-hr 
Average Gas Engine Cost per kw-hr 


11.0 mills 
4.36 mills 





Table Ill. 


Gas Engine Operating Data 








Engines Operated (hrs.) 
200-hp. 320-hp. Total 


Gas Consumption Lubricating Oil (Gals.) 
Total 200-hp. 320-hp. Total 





657 62 719 
712 31 743 
730 8 738 
517 157 674 
295 361 656 
300 420 720 
414 329 743 
531 179 710 
446 221 667 
389 354 743 
479 209 688 
654 17 671 


6124 2348 8472 


1,918,020 96 99 


2;583,960 
2,061,670 
1,699,160 


25,290,636 
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wetting and forking will bring 
about complete rejuvenation in a 
month and the sponge assumes the 
reddish brown characteristic rust 
color of the original material. 
Two satisfactory solutions were 
found for the problem of lubri- 
eating oil purification. First, oil 
was withdrawn from the engines 
and reclaimed in 50-gal. batches. 
The oil was heated to about 190 
deg., then 1314 Ib. of Sal-Soda dis- 
solved in 25 gal. of hot water was 
sprinkled over the hot oil and 
stirred in over a period of 3 min. 
Six thorough stirrings at intervals 
of 5 min. followed. After standing 
for about a week, the clean-oil was 
withdrawn from the top. This 
method reclaimed 80 per cent of 
the oil at low cost, but the job was 
tedious and it was felt that some 
system of continuous purification 
would be preferable. As a result, 





an activated clay purifier was in- 
stalled. This unit is in service 
whenever there is an engine in 
operation which means practically 
all the time. Periodic laboratory 
tests show that the oil is in excel- 
lent condition. 

By design the cooling water 
system was immune to contamina- 
tion, but introduction of the hard 
city water available to the plant 
nullified the advantages of a closed 
system. The solution was achieved 
in the construction of a cistern to 
accommodate soft rain water col- 
lected on the roof of the plant. In 
addition, a small quantity of rust 
eradicator (about 14 pt.) was 
added to the cooling water daily. 
There has always been sufficient 
rain water for make-up needs and 
the water system which includes 





Fig. 5. (Above) This view shows the Graver 
sludge digestion and sludge storage tanks 
which produce the gas used for engine fuel. 
In the center is the sludge control building 
and the Connelley iron sponge gas purifiers 


Fig. 6. (Left) Exhaust gas heat is used to 
raise the temperature of jacket water leaving 
the gas engines on its way to heat the 
sludge digesters. The gas goes through Bur- 
gess snubbers and then the insulated Sims 
heat exchangers which can be bypassed 


Fig. 7. (Below) The starting air compressor 
and the Honan-Crane lubricating oil purifier 
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Principal gas engine equipment in Madison, Wis., Sewage Disposal Plant. 








ENGINES 


FuEL SYSTEM 


Fuel 
Purifiers 
Magnetos 
Gas Holders 


LUBRICATING OIL SYSTEM 


Heat EXCHANGERS 
EXHAUST SNUBBERS 
EXHAUST PYROMETERS 
PRESSURE GAGES 
SAFETY CONTROLS 
SWITCHBOARD 


One 200-hp., 8-cyl., 9 by 10%-in., 450 
r.p.m., Model ENG8, 4-cycle, gas en- 


gine and 

One 820-hp., 6-cyl., 11 by 13%4-in., 430 
r.p.m., Model GNG6, 4-cycle, gas en- 
gine. Cooper Bessemer Corp. 

One 22 by 16%6-in., 4500 c.f.m., rotary 
positive blower and ; 

One 24 by 22-in., 6750 c.f.m., rotary 
positive blower. Roots-Connersville. 


One 20 by 13-in., 3300 ¢c.f.m. Roots-Con-: 


nersville blower driven by 150-hp. Elec- 
trie Machinery motor. (One 200-hp. 
Allis-Chalmers motor can drive 22 by 
16%%-in. blower.) 


Sludge digestor gas. 

Connelley Iron Sponge & Governor Co. 

American Bosch. 

Two 42,000 cu. ft. Chicago Bridge & Iron 
Works. 


D. T. E. No. 3. Socony Vacuum Oil Co. 
Honan-Crane Corp. 


Burgess Battery Co. 

Alnor, and Brown Instrument Co. 
U. 8. Gauge Co. 

The Mercoid Corp. 

General Electric Co. 





not only engine jackets but heat 
exchangers, piping and digester 
tank coils, is free of scale. 

Madison supplements protec- 
tive accessories with a careful in- 
spection routine. A gage board on 
each engine holds a multi-point 
exhaust pyrometer and a set of 
pressure gages which inform the 
operator quickly of general condi- 
tions in the lube and cooling sys- 
tem. Every day a brief inspec- 
tion of valve springs and stems 
and water pump packing is made. 
Periodically, spark plugs are 
cleaned and adjusted, magneto 
points are filed and adjusted, valve 
tappet clearance is checked and 
the air starting system examined. 
Main bearings and connecting rod 
bearings are checked, a few at a 
time. Twice each year cylinder 
heads and pistons are pulled for 
thorough inspection, and valves 
ground. The crankease is thor- 
oughly cleaned and water jackets 
throughout the engine and around 
the exhaust header are examined 
and cleaned. 

Careful inspection does not 
mean that the plant always runs 
under an operator’s watchful eye. 
In fact, there is no man whose sole 
duty it is to care for the engines. 
Most of the time the plant runs 
‘without supervision, and so if 
lubricating oil pressure drops or 
if water temperature rises beyond 
‘predetermined limits, automatic 
controls ground the magneto, 


shutting down the engines. In such ° 


a circumstance, an automatic alarm 
wired in_series with. the—controls, 


summons the operator to the Power 
Building. There is always a supply 
of compressed air for starting the 
engine, for an automatic switch 
starts the motor-driven air com- 
pressor whenever pressure in the 
three air tanks drops below 200 Ib. 
The gas engines have been eco- 
nomical power producers from the 
first, but improved operating meth- 
ods are increasing efficiency from 
year to year. Though gas is free, 
the diminishing consumption at- 
tests to engine efficiency. Table III 
gives figures for the most recent 
12-mo. period on the hours each 
engine operated, gas consumed and 
lubricating oil consumed. 


Fig#8. The General Electric switchboard is 


equipped with totalizing and recording 


instruments 


After more than 5 yr. of ex- 
perience, Madison is prepared to 
recommend gas engines as an 
effective solution to sewage plant 
power problems. Gas engine power 


always has been ready to serve and 
is used now 97.6 per cent of the 
time. Gas engine power is meeting 
Madison requirements at present 
current cost of about 4.1 mills per 
kw-hr. and future costs should be 
lower still. 


Absolute Determination of 
the Ampere 


IN MANY TYPES of measurements 
both electrical and mechanical units 
are involved. For instance, in a 
turbogenerator it is often necessary 
to measure the power input in 
terms of mechanical and thermal 
units and the power output in elec- 
trical units. In studying the effi- 
ciency of such a system, it is im- 
portant to be able to express all the 
measured quantities in terms of the 
units of one system. 

Fortunately, this principle was 
early realized, so that our electrical 
units are all based on the mechan- 
ical units of mass, length, and time. 
Values of electrical standards were 
established in terms of these me- 
chanical units nearly three-quarters 
of a century ago. 

However, with improved meth- 
ods of measurement a demand has 
arisen for a redetermination of the 
values of our electrical standards 
in terms of the mechanical units, 
giving them more accurate values 
than were possible by means of the 
earlier measurements. 

For over 10 yr., the U. S. Bur- 
eau of Standards has been engaged 
on determinations of the values of 
its electrical standards in terms of 
the absolute values of the units. 
In the Journal of Research for 
February (RP1449), Roger W. 
Curtis, Raymond L. Driscoll, and 
Charles L. Critchfield describe their 
work on the standardization of the 
ampere. 

This was accomplished with an 
instrument known as a current bal- 
ance, in which the force of attrac- 
tion between coils carrying electric 
currents is measured. (Technical 
News Bulletin 265, May, 1939). 
The force is measured by compar- 
ing it with the gravitational force 
on a known mass by means of the 
sensitive balance. 

Using the measured dimensions 
and the force, the value of the cur- 
rent in absolute units can be com- 
puted. This same current is meas- 
ured in the international units, and 
thus a comparison between the two 
systems of units can be made. From 
such measurements it has been es- 
tablished that the absolute unit of 
current is larger by 150 parts in a 
million than the international unit. 
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ROPER inspection and mainte- 

nance reduces outages, guards 
against hazardous operation, and 
aids in securing the maximum pos- 
sible steam economy from the unit. 
A recent article” pointed out meth- 
ods of determining when a turbine 
overhaul is needed by analysis of 
efficiency and stage pressures. An- 
other article’* pointed out that 
maintenance can prevent accidents. 
The present article contains sug- 
gestions which may be helpful in 
expediting the inspection and over- 
haul of steam turbine generators. 


Preparing for an Inspection 

Careful preparation for the 
scheduled inspection should be 
made in advance, and a competent 
field service representative should 
be obtained from the turbine manu- 
facturer to supervise the work. In- 
spection data, such as instruction 
books, drawings, governor setting 
diagrams, and previous inspection 
reports should be secured and made 
available to the inspector. A tabu- 
lation of past operation difficulties 
to be corrected during the overhaul 
should be made up. Any repair 
parts to be installed should be 
cleaned, inspected, and checked to 
see that no parts are damaged or 
missing. Rigging, blocking, tools, 
and special equipment required for 
the overhaul should be obtained 
and placed in first-class condition. 
Careful planning prior to the over- 
haul will save outage time. 


Inspection Records 


The importance of carefully re- 
cording the condition of the vari- 
ous parts inspected cannot be over- 
emphasized. It is only through 
accurate inspection records that the 


__ **“Indexes That Point to Turbine Overhaul” 
by E. E. Harris and G. B. Warren, Turbine 
Engineering Department, General Electric 
Company, Schenectady, N. Y. Electrical 
World, October 31, 1942. 

_ **“Maintenance Can Prevent Steam Tur- 
Dine Accidents” by T. W. Howard, General 
Electric Company, Power Plant Engineering, 
October, 1942. 


Expediting Inspection and Overhaul 
of Steam Turbine Generators 


During the months of April and May some two million kilowatts of installed 






turbine generator capacity is scheduled for outage for purposes of inspection 
and overhaul. To reduce the outage time to a minimum, operators will do well 
to read carefully the instructions presented here by Mr. Hake. His suggestions 


By R. A. HAKE Contract Service Dept., Lynn River Works, General Electric Co. 


deterioration rate of the various 
parts can be determined, and this 
is an important factor in the sched- 
uling of future overhauls and in 
the ordering of replacement parts. 
Records—ineluding sketches, tem- 
plates, wax impressions, and photo- 
graphs of defective or deteriorated 
parts—when sent in to the turbine 
manufacturer, assist in determin- 
ing the proper replacement mate- 
rial and also aid in making recom- 
mendations for repairs. Accurate 


‘records of deteriorated parts often 


are of assistance in obtaining pri- 
orities for replacement parts. Many 
inspection reports contain only the 
inspector’s opinions or conclusions 
and fail to include the basic facts. 
Such reports fail to provide valu- 
able records of actual conditions. 
There is no substitute for accurate 
facts. 


Steam-Path Parts 


The condition of the steam-path 
parts is of first importance. Ero- 


may prevent many headaches and will help to keep equipment running 








sion or corrosion of buckets, blades, 
or nozzles can be recorded accu- 
rately by the use of sketches, tem- 
plates, wax impressions, or photo- 
graphs. If the cross-sectional area 
of these parts has been materially 
reduced by erosion or corrosion, 
hazardous operation may result. 
Erosion of buckets, blades, or noz- 
zle partitions produces sharp cor- 
ners having high stress concentra- 
tion which may result in the start- 
ing of cracks. Therefore, these 
sharp, eroded edges should be re- 
moved. Corroded and dirty steam- 
path parts should be cleaned to 
assist in location of eracks, to re- 
duce the thrust load, and to improve 
the steam economy. Samples of 
deposits should be taken for labora- 
tory analysis which may result in 
reducing further deposits or in the 
development of a method for re- 
moving the deposits without having 
to open the turbine. The exact 
location of the deposits in the tur- 
bine should be recorded. Cleaning 





Fig. |. Fly ash removal of deposits from the rotor of a large steam turbine. This is the 
most effective means of removing insoluble deposits such as silica. Fly ash is fed into the 
jet of air in amounts similar to the amount of sand used in sand blasting. Soluble deposits 
can usually be removed during overhaul by subjecting nozles and buckets to a strong 
jet of water and compressed air. Some soluble deposits can be removed by various wash- 


ing methods without disassembling the turbine 
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Fig. 2. Grinding a main journal 


of steam-path parts by the use of 
sand blast is not recommended as 
this method produces rough sur- 
faces which increase steam con- 
sumption. Sand blasting produces 
sharp edges from which cracks may 
start and there is always the 
danger of cutting away valuable 
metal in an attempt to remove hard 
deposits. Cleaning with a fly ash 
blast or hand scraping is prefer- 
able to the use of sand blast. (Fig. 
1.) The time spent in carefully 
looking over steam-path parts for 
defects is well worth while. 


Wheels, Rotors and Shafts 


The rotating parts of a steam 
turbine are relatively highly 
stressed at speed. Therefore, it 
is important that these parts be 
cleaned down to bare metal and 
made as smooth as the original 
surface so that any defects, such 
as cracks, will be disclosed. Tests 
for cracks should be made by the 
“kerosene whiting” method or by 
the magnetic test if suitable equip- 
ment is available. Wheels should 
be checked for movement on the 
shaft, cracks at the keyway, and 
sharp edges at the equalizer holes. 
The sound of, each wheel when 
tapped with a hammer should be 
noted. A dead-sounding wheel is 
not necessarily a defective one, 
but a careful investigation should 
be made of any wheel having a 
dead sound if it previously had 
a bell clear sound when tapped 
with a hammer as such a change 
indicates a change in the solidity 
of the rotor assembly. Loose or 
cracked wheels often sound dead. 
Should welding be attempted on 
any rotating parts of a turbine, 


the manufacturer should first be 
consulted. Welding, improperly 
done, can set up internal stresses 
and also change the structure of 
the metal and cause cracks which 
may progress to failure. 


Rough or pitted journals 


should be stoned, ground, or 


turned, depending upon the ex- 
tent of the surface damage. If 
a suitable lathe is not available 
this work can be done with the 
rotor in the unit. The photograph 
(Fig. 2) shows a No. 2 journal 
being ground with the rotor in 
place, using temporary bearings 
at the oil deflector fits and driving 
the rotor by means of a motor 
belt drive on the shaft coupling. 
Figure 3 shows the set-up for grind- 
ing a No. 1 bearing journal. If 
it is found necessary to true up a 
coupling face, great care should 
be taken in preparing the set-up 
for doing this work. The rotor 
should be blocked so that it can- 
not move axially. To check the 
coupling face after machining or 
grinding, place an indicator at a 
point directly opposite the point 
where the cutting tool is mounted. 
If the indicator is placed in the 
tool post where the cut is taken 
it will usually indicate zero under 
any condition, whereas if the in- 
dicator is mounted directly oppo- 
site the tool post, it will indicate 
a runout double the actual runout 
if there was any axial movement 
of the rotor during the machining. 
This check should be made on all 
coupling faces being faced either 
with the rotor in its bearings or 
with the rotor in a lathe. Very 
often coupling faces are improp- 


erly machined in a lathe on ac- 
count of the lathe spindle thrusi 
running out, which causes a slighi 
axial movement of the rotor 
Coupling faces should be machined 
flat to 0.001 inch concave. Coup- 
ling faces must not be convex if 
good operation is expected. 


Bearing Linings 


The inspection and repair of 
bearings needs no comment as 
this is a well known procedure. 
The limited use of tin now makes 
it necessary to use lead-base bab- 
bitt for the bearing metal. Tests 
and experience indicates that lead- 
base babbitt metal will satisfac- 
torily meet normal conditions. 
Oil leakage can often be reduced 
by using a good oil-resistant seal- 
ing compound at the fit between 
the oil deflector and the bearing 
housing. Bearing linings are usu- 
ally manufactured with a vertical 
clearance over the shaft of 1.3 
mils per inch of shaft diameter. 
If the rotor is in good balance with 
no tendency to vibrate, rebabbit- 
ting is not necessary until the ver- 
tical clearance has become 2.5 
mils per inch of shaft diameter. 
Records of past performance will 
usually indicate the allowable 
bearing clearance. A general state- 
ment as to the allowable bearing 
clearance cannot be made as this 
clearance varies with the type and 
size of the bearing. 


Shaft Packing 


In these days of scarce mate- 
rials, careful consideration should 
be given to the reconditioning of 
old packing. By careful machin- 
ing, worn packing can often be 
satisfactorily reconditioned. Shaft 
packing clearances recommended 
by the manufacturer should be 
maintained, otherwise vibration 
trouble may be encountered. If 
shaft packing fits are found to be 
pitted or eroded, the surface can 
be reconditioned by turning or 
grinding and refitting of the pack- 
ing. Where metal spray equipment 
is available the shaft packing fits 
can sometimes be satisfactorily 
repaired, thereby maintaining the 
original shaft diameter at the 
packing bore. t.. 


Casing Erosion 


Where casing erosion is expe- 
rienced, the stage drainage should 
be improved if possible. Where 
the casing is steel, repair can be 
made by welding up the eroded 
portion. On a cast iron casing it 
is usually necessary to machine 
down the surface and _ install 
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patch plates to repair steam 
joints. Erosion elsewhere can be 
restored with metal spray of a 
non-corrosive material or by cov- 
ering the worn spot with patch 
plates so that future wear will 
be on the plate which is replace- 
able. In all cases of serious ero- 
sion or corrosion it is advisable 
to determine the casing thickness 
by making a template of the con- 
tour which can be checked against 
the drawing dimensions by the 
manufacturer. 


Lubrication System 

Cleaning of the lubrication 
system is an important item in 
the overhaul work. It is a hard, 
tedious task to clean an oil system 
properly but it is worth while. 
A clean lubrication system results 
in longer oil life, reduces sludge, 
and helps prevent corrosion or 
rusting of parts. If any part of 
the lubrication system requires 
painting, be sure the proper paint 
is used. And, equally important, 
the surface must be properly pre- 
pared or the paint may come off 
with disastrous results. Consult 
your oil supplier for information 
on cleaning solvents and painting 
of lubrication systems. A partly 
cleaned system is a hazard as 


sludge or dirt from the dirty sec- 
tion may be dislodged and block 
lubrication. 


Accessories 


Many outages have been caused 
due to the failure of accessories, 
such as auxiliary oil pumps, pump 
regulators, throttle valves, ex- 
citers, relief valves, non-return 
valves, oil coolers, or air coolers. 
Don’t forget to inspect the ac- 
eessories, particularly the protec- 
tive devices. All protective de- 
vices should be given an opera- 
tion test before being placed in 
service and a record made of the 
test. Fatal accidents have oc- 
curred because of inoperative 
safety devices. Don’t take a 
chance. Don’t operate a unit 
having inadequate or inoperative 
protective devices. 


Generators 


There is a general tendency to 
pay little attention to the generator 
during overhauls, probably because 
of the difficulty in determining its 
deterioration, but when failure oc- 
curs it happens in a flash with a 
flash. If the effect of temperature 
on insulation life was realized, no 
doubt more attention would be 
given to the cleaning of generator 


coils and air passages. Dirty wind- 
ings and dirt-plugged air passages 
increase coil temperatures and re- 
sult in the reduction of insulation 
life. The failure of a generator 
stator or the field coils usually re- 
sult in a long outage. A good job 
of inspection and cleaning cannot 
be accomplished without removing 
the field. When removed, the field 
should be given a visual check for 
loose fits on centering rings, re- 
taining rings, wedges, and col- 
lectors. A careful check for cracks 
should be made on retaining rings, 
fan blades, and fan rings. On lami- 
nated fields, circulating currents 
caused by unbalanced phase opera- 
tion flow through the coil slot 
wedges to the retaining rings, and 
intense heating or arcing may re- 
sult at the contact points between 
the wedges and the rings. This 
heating or arcing changes the 
structure of the metal, reducing 
its strength, and fatigue cracks re- 
sult. Retaining rings having burned 
spots or cracks should be replaced 
before the unit is again placed in 
operation. 

Check the insulation resistance 
of armature winding and field 
winding. It is a good idea to do 
this every few weeks when the ma- 
chine is shut down, keeping a rec- 
ord of the readings obtained, the 
date, and if possible the tempera- 
ture of the windings. When the 
field has reached room temperature 
the cold resistance of the windings 
should be measured and compared 
with the factory test measurements, 
after making any necessary correc- 
tions for temperature difference. 
If you are unable to check the fae- 
tory measurement, send your read- 


ing to the manufacturer’s district 
office and ask for recommended 
procedure. 

A vacuum cleaner is very use- 
ful for cleaning the armature and 
field, but brushes are also required 
to dislodge the dirt. After a thor- 
ough cleaning, carefully inspect the 
air ducts to see that there are no 
obstructions. See that the wedges 
are properly in place and that the 
spacing blocks and cord ties on the 
end windings are in good condi- 
tion. If the machine has been in 
operation for some time it may 
need a varnish treatment. Suitable 
varnish can be obtained from the 
manufacturer. The inside of the 
stator and the end windings should 
be sprayed or. given a brush coat 
of this varnish, making sure to 
cover all exposed surfaces of coils, 
wedges, and spacing blocks. 


Conclusions 


Under present conditions, we 
are all inclined to ‘‘keep them run- 
ning’’ independent of their condi- 
tion, and this policy often results 
in long outages. To reduce the out- 
age time, study the operation rec- 
ords, make regular inspections, 
keep accurate deterioration rec- 
ords, plan the inspection carefully 
ahead of time, secure a competent 
inspector to supervise the work, 
and skilled mechanics to do it. 
Keep them running longer by 
proper inspection and mainte- 
nance. It takes kilowatts to kill 
the Japs. 


lIn keeping records of insulation resist- 
ance, the actual values, provided they are 
reasonably high, are of less importance than 
the relative variation in readings over a pe- 
riod of time. Any sudden change in insulation 
resistance should be investigated at once. Ed. 


Fig. 3. Set up for reconditioning a No. | bearing journal by grinding without removing 
the rotor from the casing 
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Turbine Maintenance 


and Repair Work 


Two methods of repairing eroded interior of large 
steam turbine casings are described, one is solely 
mechanical, and the other by utilizing arc welding 


By ROBERT N. TUCKER, Superintendent, Division of Electricity, City of Columbus, O. 


OTH OF THESE turbines, 

whose maintenance and re- 
pair work is discussed in this pa- 
per, served as prime movers to 
drive 3600 r.p.m. direct connected 
alternating current generators. 

In the case of the first unit, 
herein designated as turbine ‘‘A’’, 
the stationary blading was re- 
moved and the interior of the 
easing was machined by using a 
boring bar, enlarging the grooves 
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INSIDE SURFACE OF CASING, 
ORIGINALLY, AND ERODED 


Lf 























Fig. |. Section through a portion of casing 

of turbine "A" showing its original interior 

surface line and the general effect of the 
erosion thereon 


STATIONARY BLADING 


_— 








BRASS LINING STRIPS 








Fig. 2. Section through a portion of casing 

of turbine "A". Interior surfaces of casing 

and blading grooves have been machined by 

boring bar brass liners have been installed 

and fastened with screws; new blading is in 
place 


for the stationary blading and 
truing the casing surface opposite 
the moving blades. In order to 
restore the blade grooves and 
clearances, it was necessary to 
reline the casing with brass strips 
of various dimensions and shapes 
so that after this latter work had 
been completed the interior of the 
casing was restored to its original 
new condition in so far as dimen- 
sions are concerned. Upon com- 
pletion of the above work, new 
stationary blading was _ installed 
and from a practical standpoint, 
the stationary parts were practic- 
ally equivalent to the original 
condition when the unit was first 
manufactured. 

In the case of the second unit, 
herein desigated as turbine ‘‘B’’, 
the repair work required was ex- 
actly the same as for turbine ‘‘A’’, 
namely, remove the stationary 
blading and then restore the blade 
grooves and casing interior to its 
original condition. In this instance, 
however, no machine work was 
required, for, after removing the 
stationary blading, the eroded 
ridges between the blading grooves 
were built up by electric are weld- 
ing to a point slightly in excess 
and, following the completion of 
the welding work, these ridges 
were then ground down by means 
of a special but simple radial 
grinding machine. Thus the groov- 
ing as well as the ridges between 
the grooves were returned to their 
original condition and _ proper 
radial clearance for the moving 
blades were re-established. 

The difference in procedure for 
the two methods was noticeably 
outstanding because in the case of 
turbine ‘‘A’’ considerable time 
was required to perform the va- 
rious machining operations, as 
well as to install the numerous 
pieces of brass liner and securing 
them to the cast-iron casing. Fur- 
thermore, four to five men were 


required to do the work. In the 

case of turbine ‘‘B’’, two men, in- 

cluding the welder, were sufficient 

to perform the work, which was 

accomplished in considerably less 

time, no machine work was re- 
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TURBINE CASING,CAST IRON 


Fig. 3. Section through a portion of casing 

of turbine "B" showing its original interior 

surface line and the general effect of the 
erosion thereon 


Fig. 4. Section through a portion of casing 
of turbine "B" showing various steps in the 
repair procedure 
quired and the welded-on lining 
is a homogenous part of the casing. 
A tabulation comparing the more 

important items follows. 


Factors Influencing Repair Work 
Several items pertaining to this 
repair work deserve special men- 
tion. In the first place, it is evident 
that a steam turbine serving as a 
prime mover is a very costly piece 
of equipment and any service out- 
age or loss of efficiency results in 
either loss of capacity or increase 
in operating costs, respectively, for 
power stations generating elec- 
tricity for commercial, industrial 
and other uses. 
*Data and illustrations from a paper sub- 
mitted to the James F. Lincoln Arc Welding 


Foundation by the author in its recent 
$200,000 Industrial Progress Award Program 
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Furthermore, in event that the 
interior of a casing could not be 
properly repaired, the useful serv- 
ice life of these prime movers would 
be terminated and further utiliza- 
tion could be obtained only by re- 
placing at least the casing and 
other stationary parts, or perhaps, 
a complete new unit would be re- 
quired. 

The first result of the casing 
erosion, opposite the moving blades, 
is to increase the clearance at the 
blade tips thereby reducing the 
efficiency of the prime mover. As 
the erosion progresses the station- 
ary blading becomes loosened and 
continued operation would even- 
tually cause stripping of the blad- 
ing and possibly complete wreck- 
ing of the machine. 

Engineers are well acquainted 
with the cost of this type of equip- 
ment and therefore a_ practical 
means of restoring the interior of 
a turbine casing to a condition 
equivalent to the original means a 
definite saving to the owner, and 
furthermore, the useful service life 
of the prime mover is considerably 
extended. 

In so far as the turbine casings 
are concerned, the useful service 
life of the two prime movers, which 
were repaired, as described in this 
paper, has been extended by 10 to 
15 yr. and if needed there is no 
reason why the repair procedure 
could not be repeated. 


General Description 
As the flow of steam progresses 
through a turbine from the en- 
trance nozzles to the exhaust it 
attains a condition at a variable 
point, usually near the exhaust 


Fig. 5. Inside of cas- 
ing of turbine "B". 
The last of nine rows 
of blading has been 
removed; the rough 
eroded portion of 
the ridges has been 
chipped off; '/g in. 
holes have been 
drilled in the ridges 
and anchor screws 
driven therein, the 
heads of the latter 
appear as white dots 


Fig. 6. Inside of cas- 
ing of turbine "B". 
About 50 per cent 
of the welding is 
done. Visible in the 
picture are: anchor 
screw heads (white 
dots) on ridges not 
yet welded; copper 
bulwark strips and 
holding clips; the 
rough surface of 
welded ridges; and 
the craters at ends 
of welding 


end or a few stages therefrom, 
where, as a result of physical char- 
acteristic laws, moisture is formed 
in the expanding steam. The tiny 
droplets of water thus formed are 
impinged against the moving parts 
of the turbine spindle and part of 
them are then hurled at terrific 
velocity against the interior of the 
turbine casing. Since the moisture 


Tabulation of Comparative Data 
(Note: Whereas turbine “A” is 50 per cent larger than turbine “B”, the costs, 
repair time, ete., for turbine “A” have been reduced by 3314 per cent in this 


report to obtain a fair comparison.) 








Item 

No. 
Turbine designation 
Repair precedure 


Materials required 


Equipment required 


“BR” 
Welding 
and Mechanical 
Anchor screws 
and weld:metal 


Mechanical 
only 
Brass liners, 
screws, turbine 
blading 
Large boring 


Welding machine 
bar i 


and grinder 


content of the steam may -be ap- 
proximately 10 per cent by weight, 
this combined with the high ro- 
tating speed, usually 3600 r.p.m., 
it is easy to visualize the fact that 
the tiny droplets of water hurled 
from the moving blades can cause 
considerable erosion of the interior 
surface of the casing when a unit 
has been operated for a number 
of years. 

This loss of metal on the inte- 
rior of the casing has two very 
detrimental effects ; (1) it increases 
the clearance between the tip of 
the moving blades and the casing 
wall, enabling the steam to by-pass 
the blades at this point, thus re- 
ducing the engine efficiency of the 
turbine; (2) continued erosion as- 
sisted by corrosion, eventually re- 
“moves so.much of the casing metal 
adjacent,..to the stationary blading 


that the tatté: may become loos- 
*.ened. If this should happém ‘and 
the: stationary blading falls*out of 
lace, a more or less disastrous 
Teck usually takes place. The 
minimum consequence that can be 
expected would be the loss of one 

or more rows of blading. 

The form of this erosion is typ- 
ical and is shown in Fig. 1. It 
should be noted that the erosion is 
not uniferm  circumferentially, 


Men required to operate above equipment 3 to4 1to3 
New stationary blading required for re- 

paired stages all 
Mechanic for boring bat:............. 133 hr.; $387 
Welder 

Material costs 


Labor and pertinent costs 


40 hr.; $153 
$118 


452 
$570 
Total man hours 268 
13 Days to repair casing and install blading 42 19 
14 Estimated cost of replacing prime mover 
if repairs could not have been made.... $120,000 $120,000 


“Estimate $3600.00 of this amount is due to new blading. 
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Fig. 7. Inside of casing of turbine "B". The welding is finished. 
Grinding of two ridges has begun; others are still in the rough state 


as left by the welder 


neither is it always worse at the 
bottom of the casing, as might be 
the general impression; in fact, 
the most severe instance for the 
two units involved in this paper 
was at the top of the casing of 
turbine ‘‘A’’ and here the erosion 
adjacent to the stationary blading 
was so pronounced that several 
small sections of this blading had 
become loosened sufficiently to be 
moved in an axial direction. 
Various methods of repairing 
the casing on turbine ‘‘A’’ were 
discussed with the manufacturer 
thereof, including the possibility 
of restoring or building up the 
easing interior by electric arc weld- 
ing. This company’s final recom- 
mendation was to remove the ex- 
isting stationary blading; use a 
boring bar positioned on the spin- 
dle center line to remove the 
eroded portions of the casing and 
bore out the interior to an en- 
larged diameter. The grooves for 
the stationary blading were like- 
wise enlarged in an axial direction. 
This was the general procedure 


Fig. 9. Turbine "B". Casing repair is finished and last nine rows of 
stationary blading are re-installed 


Fig. 8. Turbine "B". View of grinding wheel and rig. The main shaft 
is on the turbine and casing center line. Movement of lever in top 


right center causes wheel arm to swing in an arc with adjustable 


and variations were made as re- 
quired for each particular row of 
blading.. 

Following the completion of 
the machine work, brass liner 
strips of various cross sections 
were installed in the sides of the 
grooves and on the interior surface 
of the casing, the purpose being to 
restore the grooves and the casing 
interior to their original dimen- 
sions. The brass liners were se- 
cured by insertions and counter- 
sunk machine screws, the heads of 
which were later silver soldered. 
A slight amount of finishing work 
was necessary on the surface of 
the brass liners and then new sta- 
tionary blading was installed. 

A typical section through a 
portion of the casing is shown in 
Fig. 2, illustrating the finished 
work for turbine ‘‘A’’. 

In the case of turbine ‘‘B’’ the 
damage done by erosion was prac- 
tically identical to that which oc- 
curred in turbine ‘‘A’’ although 
no blading in turbine ‘‘B’’ had 
become loosened. 


radius 


The drawing shown in Fig. 3 
is typical of the erosion which 
took place in turbine ‘‘B,’’ this 
erosion being quite pronounced at 
some points but no blading had 
yet become loosened. 

Various methods of repairing 
turbine ‘‘B’’ were discussed with 
the manufacturer the same as for 
turbine ‘‘A’’, but in the case of 
this turbine ‘‘B’’ the manufacturer 
favorably considered welding as 
a means of repairing the machine. 
The procedure followed was: 

(1) The calking strips were 
removed to loosen the stationary 
blading. 

(2) The existing stationary 
blading was removed intact, un- 
damaged, and laid aside for re- 
use. 
(3) An ordinary compressed 
air operated small chipping ham- 
mer and chisel was used to trim 
off the rough portion of the ridges 
between the grooves, obtaining 
thereby a new metal surface. 

(4) A staggered arrangement 
of 14 in. diameter holes spaced at 


Fig. 10. Spindle of turbine "B". The last nine rows of the moving 

blades (left side) operate between the stationary blading rows 

where the casing was repaired. Spindle rotates at 3600 r.p.m. when 
in service. Close clearances require accurate workmanship 
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Fig. 11. Turbine "B". Enlarged view of top half of casing. Welding and grinding are 
finished. The last two rows of stationary blading are in place, and seven more rows are 
ready for installation. Note appearance of grooves and surfaces of ridges 


approximately 114 in. were drilled 
along the ridges and steel screws 
were driven into these holes to 
provide additional anchorage. 

(5) Heavy copper bars ma- 
chined to the proper shape were 
placed in adjacent grooves to form 
a bulwark on each side of the ridge 
during the welding operation. 

(6) The ridges were then built 
up by electric are welding, using 
a ;s-in. electrode of cast iron and 
nickel composition. The welding 
current used varied from 300 to 
300 amp. This welding was done 
very intermittently and at various 
points so as not to overheat locally 
any portion of the casing. The 
total amount of welding done at 
any continuous period did not ex- 
ceed 2 in. of ridge length. 

(7) After all of the ridges had 
been built up by the deposit of 
weld metal to a point slightly 
above the required finish line, an 
adjustable grinding wheel mount- 
ed on a radial swinging arm whose 
center of rotation corresponded to 
the turbine casing center was used 
to grind down the surplus deposit 
weld metal. This device was 
unique in its simplicity and, with 
one man operating it, the ridges 
were soon ground down to a fin- 
ished surface corresponding with 
the original casing dimensions. 
Furthermore, the new surface is 
now more corrosion resistant as it 
Is a nickel composition instead of 
the original cast iron. 


(8) No machine work was re- 
quired before reconditioning the 
grooves other than to clean them 
with a chisel point and wire brush 
to remove small foreign particles. 
The slight roughness on the sides 
of each groove was an advantage 
rather than an objection as it 
merely served better to hold the 
blading and calking in place. No 
trouble was experienced by weld 
metal adhering to the copper bul- 
wark strips which were used over 
and over. 

(9) Following the completion 
of the aforesaid, the original blad- 
ing which had been removed was 
now re-installed, no new additional 
blading whatsoever being required, 
the ridges between the stationary 
blading rows having been restored 
to their original condition, the 
radial clearance of the moving 
blades was thus re-established to 
the original minimum, making the 
machine in this respect as good as 
the original new turbine. 

The drawing in Fig. 4 shows 
sections illustrating the various 
steps in the repair work for tur- 
bine ‘‘B’’, 

Various photographs pertaining 
to the work performed on turbine 
‘*B”’ are presented herein with an 
explanatory note pertaining to the 
essential features in each picture. 

The pictures and drawings can 
convey only a part of the sim- 
plicity of the welding repair pro- 


cedure as compared with the tedi- 
ous boring bar machine work. 
The value of this repair work 
is not in the pounds of weld metal 
deposited but rather is due to the 
fact that the welding process per- 
mits the restoration of a large ex- 
pensive casing or machine to a 
condition as dependable and as 
serviceable as said part was when 
originally manufactured. 


Dam Big Elevators 


Four, HIGH SPEED, newest type 
elevators, have been installed in the 
Grand Coulee Dam and _ power- 
house, and are now in operation, 
reports the Bureau of Reclamation. 
Installation was made by the Otis 
Elevator Company, successful bid- 
der for the contract. 

One of the new lifts installed in 
the dam is the largest passenger 
elevator in the United States. It 
can easily ecarry thirty people, 
travels 500 ft. per min., the speed 
of an express, and drops 362 ft., the 
equivalent of a thirty-story build- 
ing, into the heart of the massive 
eonerete structure, giving access 
to the outlets of the 814 miles of 
galleries or hallways inside the 
dam. 

This machine can be geared to 
perform freight service as well. 
The platform of the car is 12 ft., 
8 in. by 8 ft., 3 in., and when used 
to lift heavy equipment, has a ca- 
pacity of 44,000 lb., and travels 
100 ft. per min. ; 


Two of the new elevators are 
performing service in the power- 
house, one for passengers, and one 
for freight duty. These machines 
average two thousand stops per 
day, being kept busy by the activity 
of workmen engaged in adding 
electrical generating machinery in 
the rapidly expanding powerhouse. 
One of these machines has motor- 
generator units identical to those 
used in the Empire State building 
in New York City. All of the ele- 
vators can be operated automatic- 
ally, or manually, have electric-eyes 
in the doors, micro-leveling, trip 
and mileage recorders, and the lat- 
est safety devices. 


It is expected that these eleva- 
tors will offer a thrill to post-war 
visitors to the Grand Coulee Dam. 
A conducted tour is being planned 
for future tourists, giving them the 
opportunity to ride these swift ma- 
chines, being taken deep into the 
dam, and permitting them to in- 
spect the huge electrical generating 
equipment of the powerhouse, in 
actual operation. 
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Welding Butt Joints 
in Power Piping 


By an ingenious method of preparation, a new type of butt 
joint is welded without the use of a backing ring. De- 
tails of this joint are described by the author who enumer- 
ates the objections to backing rings and gives conclusions 
drawn from tests performed on joints of the new type 





By R C TFhtzgerald, Consolidated Gas, Electric Light & Power Co. of Baltimore 


ESIGN of butt joints in 

power piping has been a 
matter of importance to power 
plant engineers and designers for 
some years. This is due to the 
special requirements of power pip- 
ing as against the less stringent 
requirements of most other indus- 
trial piping installations. The 
problem in designing butt joints 
in power piping is to obtain a 
joint at least as strong as the pipe 
and, at the same time, one that is 
free, on the inside of the pipe, 
from protrusion or loose metallic 
particles. 

Although the stresses in power 
piping are not excessive, installa- 
tions are generally in service for 
from 20 to 30 yr. and may be sub- 
jected, to a considerable degree, 
to impact loads, as in the case of 
water hammer, or to fatigue condi- 
tions which can result from simple 
vibration. For this reason, it is de- 
sirable that butt joints approach 
continuity with the pipe as closely 
as possible, both internally and 
externally and, at the same time, 
develop the strength required by 
the pressure. A second important 
requisite of power piping, that is, 
internal cleanliness, is essential 
because of the damage that can be 


POINT OF STRESS 
a CONCENTRATION 


— 


POINTS OF STRESS 
B CONCENTRATION 


Fig. 1. Cross-sectional view of two popular 

recessed backing ring joint designs. (A). 

Tapered backing ring engaged in inside 

bevel. (B) Flat backing ring completely 
recessed in the pipe wall 


done to expensive turbine buckets 
and valve seats by small drops of 
weld metal carried into the tur- 
bine, or valve seats, by the pas- 
sage of steam. 

In the early stages of oxy- 
acetylene welding of pipe, both 
the internal cleanliness of the pipe 
and the strength of the joint were 
variables. They varied directly 
with the following: (1) Joint 
preparation. (2) Welding tech- 
nique. (3) Skill of the welding 
operator. These three things were, 
in themselves, variables and, aside 
from the joint preparation, were 
subject to little or no control. As 
a result, in the early days welded 
joints were apt to be either poorly 
fused in the root of the weld or 
excessively penetrated and full of 
“ieicles” and free particles of 
metal on the inside of the pipe. 
Either of these conditions would 
make the joint undesirable from 
the standpoint of power piping. 

To insure internal cleanliness 
and complete penetration to the 
root of the weld, various forms of 
“backing rings” were devised 
which were used as_ internal 
bridges between the butting pipe, 
the weld being deposited on this 
ring and filling the space between 
the pipe ends. With the develop- 
ment of successful, coated all-posi- 
tion electrodes for are welding, 
the same general designs for butt 
joints were used with some 
changes in the backing rings, due 
to the different characteristics of 
the process. 


Objections to Backing Rings 


Although the backing ring ef- 
fectively eliminates the hazard of 
foreign material in the pipe, there 
are some very valid objections to 
backing rings, both from a practi- 
eal welding standpoint and from 
a more or less theoretical view. 


Some of these objections are as 
follows: 

5 By ngage. ring that is thick 
enough to produce ample chill and, 
therefore, insures against “burning 


through” protrudes too far into the 
pipe and, to a certain degree, obstructs 


flow. 
2. Recessed backing rings. Backing 


rings that are recessed into the pipe 
wall, either with a tapered fit or a 
— 


A 


CLIEBW 








C 


Fig. 2. Three types of joints developed to 
eliminate some of the objections to packing 
rings. (A) Pipe beveled to a thin land, then 
butt welded together and arc welded. (8) 
Butt weld using refractory material which is 
later washed or blown out of the pipe. 
(C) Integral backing ring forged to one 
member of a butt joint 


straight counter bore, as in Fig. 1, have 
the disadvantage of removing part of 
the pipe wall. In the case of the ta- 
pered ring (Fig. 1 a), the pipe is beveled 
internally to the maximum allowable in- 
side diameter of the pipe. This can 
mean that with the minimum allowable 
wall thickness, the ring would have little 
or no contact with the pipe, and the 
ring would be required to take all the 
heat of welding. This greatly increases 
the possibility of burn through and, at 
the same time, makes the joint very diff- 
cult to weld. 

Where the pipe wall is counter bored 
to receive a flat ring, as in Fig. 1 (b), 
it is necessary to upset the end of the 
pipe before machining the joint in order 
to maintain ample-wall thickness through 
the weld. -This increases the cost of the 
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joint materially, both in machining and 
welding. 

3. Improper fusion of weld metal 
with the backing ring and the inside 
edge of the pipe (land of the pipe) 
eauses “cold shuts” and incipient cracks 
at this point. 

4, Tapered annular backing rings 
(Fig. 1 a) which are designed to engage 
an internal recess in the pipe tend to 
“ypset” during welding and grow shorter 
on cooling, thereby pulling away from 
the pipe elsewhere and reducing the ef- 
fective chill on part of the joint. This 
allows for are blow, as mentioned in (2), 
and increases the possibility of burning 
through the backing ring. 

5. Another practical objection to the 
use of backing rings, especially where 
the ring and pipe are machined for a 
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Fig. 3. Welding preparation for oxy-acety- 
lene-metallic arc butt joint in pipe 











snug fit, is the effect of comparatively 
slight misalinement on the weldability 
of the joint. This effect on weldability 
is the same as discussed in (2). In all 
field erection of pipe, it is necessary to 
adjust the piping to make up normal 
discrepancies in fabrication, especially 
with complicated shop fabricated bends 
and assemblies. Where the welding joint 
allows no tolerance for adjusting (mas- 
saging) the fit on field erection, placing 
the pipe on the job becomes a major 
problem and often necessitates heating 
and bending under difficult field condi- 
tions. 

6. It is generally recognized that 
backing rings or “strips” in any welded 
joint are stress raisers or point of con- 
centration of stresses (Fig. 1). How 
important these stress concentrators are 
on the inside of the pipe wall is not 
fully understood because fatigue tests 
on full size pipe are technically very 
difficult and tests on sections of pipe 
welds do not tell the whole story. How- 
ever, at least theoretically the stress con- 
centrations contributed by backing rings 
are not desirable and should be avoided, 
if possible. 


_ Many types of joints have been 
Invented with a view to overcom- 
ing the objections of backing 
rings welded into the pipe as a 
permanent part of the joint. 
Among these are designs for bevel- 
ing the pipe to a thin land and 
are welding the thin edges to- 
gether. Another calls for the use 
of a temporary refractory backing 
ring which is washed or blown 
out of the piping system after the 
welds are made. A third design 
machines or forges a backing ring 
on one side of a joint and engages 
this ring with the other pipe. 
These designs (Fig. 2) have their 
unique advantages and disadvan- 
tages and probably any one might 


be acceptable for a given set of 
conditions. 


New Type Joint Developed 


The type of joint described 
hereinafter was developed with 
the same things in mind as were 
other departures from accepted 
backing ring designs; that is, to 
get away from the inherent dis- 
advantages of backing rings and, 
at the same time, to produce a 
butt weld that was free from pro- 
trusion and had a high degree of 
continuity. Instead of approach- 
ing the problem from the angle 
of inventing something to replace 
the backing ring, it was under- 
taken with a view of employing 
well-known characteristics of 
welding processes and methods to 
the particular problem of joining 
pipe. 

To begin with, the root bead 
that joins the two pieces of pipe 
together is the critical part of the 
weld. After the first bead has 
been made satisfactorily, the re- 
mainder of the butt weld can be 
easily made by following any good 
welding procedure. For this rea- 
son, when the root bead problem 
is solved, the joint design is ac- 
complished. It was decided that if 
it were possible to obtain complete 
control over the molten metal in 
a welding bead by any method of 
welding, then that method of 
welding could be used in the root 
of the weld to join the pipe to- 
gether. Because of the ease of 
control of a small bead with the 
oxy-acetylene process, this method 
was chosen in preference to other 




















Fig. 4. Technique used for laying root bead 


methods for welding the root of 
the pipe. After the root or sealing 
bead was deposited, the weld was 
to be completed by metallic are 
welding so that essentially the 
pipe weld was an are welded butt 
joint with the root sealed with a 
small oxy-acetylene weld. 

The problem of design from 
this point was one of adjusting the 
characteristics of the joint in the 
root so that a small oxy-acetylene 
weld could easily be made, and, at 
the same time, are welding could 
proceed from the root bead with- 
out danger of burning through. 
Dimensions of root spacing, angle 
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> tip MACHINED TO SCHEDULE 1.0. MINUS" 


Fig. 5. Machining scheme for preparing joint 
for combination gas and arc welding 


of bevel and radius of bevel were 
adjusted until a very satisfactory 
balance was reached. (See Fig. 
3.) 

After an acceptable joint de- 
sign was found, a number of test 
welds were made to determine the 
following: 


1. Best WELDING PROCEDURE AND 
WELDING MATERIALS FOR THE Root BEAD 

It was found that the best control of 
the root bead was obtained by using the 
backhand welding technique and, in the 
ease of horizontal butt joints, the direc- 
tion should be from top to bottom of the 
pipe. A number of oxy-acetylene rods 
were tested, and it was found that any 
reliable grade of the so-called “High 
Tensile Strength” self fluxing rods were 
satisfactory. One-eighth inch diameter 
welding rods proved to be the easiest to 
handle. (See Fig. 4.) 

2. Sizz or WELDING Tip FoR Roor 
BraD WELD 

The size of the welding tip required 
to weld the root bead varies with the 
wall thickness of the pipe and the pre- 
heat employed. For pipe diameters up 
to 4 in. and wall thickness not exceeding 
% in., a number six tip can be used 
satisfactorily. Above this diameter and 
wall thickness a size seven or eight tip 
is better. 

3. NaTuRE oF WELDING FLAME AND 
MANIPULATION IN WELDING Root BEAD 

In welding the root bead it was 
found that a “soft” flame was more de- 
sirable than a “hard” flame; that is, for 
a given size of tip the lowest pressure 
settings for oxygen and acetylene that 
the tip will take without popping during 
welding, or flaring back into the mixer, 
gave the most desirable welding flame. 
Oxygen and acetylene were regulated to 
give a neutral flame. 

By pointing the cone of the flame to- 
ward the bottom of the molten puddle in 
such a manner that part of the second- 
ary flame passed into the inside of the 
pipe (using the backhand method of 


*This joint design and welding procedure 
are covered by U. S. Patent No. 2288433. 
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Fig. 6. Method of spacing and holding but- 
ting pipes in position before tack welding 
and before welding the first bead. After the 
tack welds are made, the bridges are knocked 
off when they interfere with the welding of 
the first bead. Resistance preheating coils 
are in place on either side of the joint 


welding), the inside surface of the small 
bead being formed was substantially free 
from cupping or “piping” that generally 
occurs when molten metal freezes. (See 
Fig. 4.) 

Lateral manipulation of the welding 
flame is necessary only in so far as it 
is necessary to supply extra heat to 
break down the thin edge or land of the 
pipe. 

4, DEGREE OF WELDING SKILL Re- 
QUIRED TO PERFORM THE RooT-BEAD 
WELD 

Three electric welding operators were 
chosen who had had no previous expe- 
rience or instruction in oxy-acetylene 
welding. These operators were given 
from 4 to 6 hr. instruction and practice 
in handling the welding torch. After this 
short practice time on the technique of 
welding the root bead, these operators 
were required to make test welds in 
8-in. Schedule 160 pipe. The welds were 
tested and proved to be satisfactory in 
every way. Although these test welds 
were satisfactory, it is not to be con- 
strued that the operators were competent 
oxy-acetylene welding operators after 
such a short period of instruction. On 
the contrary, none of these operators 
could even begin to make a satisfactory 
“gas” weld in any other type of joint. 
The purpose of these tests was to deter- 
mine how difficult it would be to train 
operators to perform this specialized 
weld, and they served to demonstrate 
that the weld requires no special ability. 
An experienced gas welder can make the 
weld with only a few instructions as to 
what is required and how to go about it. 

5. Errect OF JOINT MISALINEMENT 

Butt joints were welded with the 
view of determining how much variation, 
both angular and lateral, could be al- 
lowed in field erection. The proper root 
spacing of 4% in. (See Fig. 3) is main- 
tained by inserting the end of a \%-in. 
diam. welding rod prior to tack welding 
the joint. It was found that this space 
could be varied plus or minus ; in. 
without materially increasing the diffi- 
culty of making the root weld. This 
means that angular displacement at the 
welded joint can be as great as % in. 
per lineal foot of pipe in 12 in. diam. 
pipe without affecting the weldability 
of the joint. When this condition is en- 
countered in field erection, the close side 
of the joint is, of course, welded first. 

Where pipe joints are displaced later- 
ally; that is, where the center lines of 
joining pipes are parallel but displaced 
one from the other, it was found that 
displacement of more than x in. in- 
creased the difficulty of securing uniform 


penetration of both pipe lands. The 
tendency is to overpenetrate the nearer 
land and underpenetrate the far land. 
However, in field erection it has occa- 
sionally been necessary to weld joints 
with lateral displacement over 7; in. and 
these joints have demonstrated that even 
this much displacement can be overcome 
without harmful effects, if care is exer- 
cised during welding. 


After development tests were 
completed, a process qualification 
test was made in accordance with 
the provisions of the A.S.M.E. 
Power Boiler Code. This test was 
completed, and the joint was ac- 
cepted for Code applications on 
the basis that the design and 
method of welding insured com- 
plete penetration through the root 
of the weld. 

Following the process qualifi- 
cation test, it was necessary first 
to qualify a number of welding 
operators to perform the welding 
in the piping installation for a 
topping unit with 65,000 kw. total 
steam generating capacity. It was 
decided at this time to qualify 
only a limited number of opera- 
tors to perform the gas bead in 
the root of the weld for two rea- 
sons: (1) The welding of the root 
bead took such a short time (20 
to 30 min. on 12-in. pipe) in com- 
parison with the time required to 
complete the joint by metallic are 
welding. (2) Reduce duplication 
of welding equipment. 

Welding operators who had 
some gas welding experience were 
selected and qualified on the root 
bead weld as well as the are weld. 
Other operators were qualified on 
the arc welding alone, the root 
bead of their work being welded 
by one of the “combination” oper- 
ators. This system was found to 
work very well in both shop fabri- 
cation and field erection and at no 


Fig. 7. Tack weld in an 
8-in., Schedule 160 pipe 
joint. In pipe sizes up 
to 12 in., four such tacks 
are used to maintain 
alinement after the 
bridges are removed and 
while the root bead is 
being welded 


Fig. 8. Outside appear- 

ance of the gas bead 

welded in the root of 
the joint 


time was the job held up for lack 
of an operator capable of welding 
the root bead. 

At times a few of the “combi- 
nation” operators developed a 
sort of “artistic temperament” due 
to a fancied specialists indispen- 
sability. These ideas were quickly 
dissipated by simply qualifying 
another operator who had no 
previous gas welding experience, 
Because of the bevel design, the 
are welded portion of this joint is 
very easy to weld. No difficulty 
was experienced in qualifying 
welding operators for either the 
root bead or the are weld. 


Fabrication and Erection Experiences 

In shop fabrication of piping 
assemblies one of the largest items 
of cost is that of fitting joints for 
welding. It was anticipated that 
this item of cost would be greater 
on joints without backing rings, 
but in shop fit-up work, it was 
found that proper joint fit-up 
along with maintenance of assem- 
bly dimensions was easier to ob- 
tain with this type of joint than 
with backing ring joints. 

Machining the joint prepara- 
tion is done in three steps, as illus- 
trated in Fig. 5: first a rough cut 
is made which approximates the 
contour of the finished bevel. The 
next operation rolls the thin edge 
of the pipe inward by an amount 
that will allow a comfortable mar- 
gin for finish machining inside 
and outside. The third operation 
is to finish machine the “J” groove 
on the outside and cut the inside 
diameter to that specified for the 
particular pipe. 

The roll down has only one 
purpose, and that is to insure a 
uniform inside diameter for the 
pipe regardless of variation due 


Fig. 9. Inside appear- ° 

ance of an average acet- 

ylene root weld. This 

joint was made in the 

horizontal-fixed position 

in 10-in., Schedule 160 
C Moly pipe 
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Fig. 10. Making a root weld in a 20-in. 

standard pipe. The bridges have been re- 

moved where they interfere with the welding 

operation. Note the position of the torch 
relative to the weld 


to mill tolerances. As specifica- 
tions are now written, fairly large 
tolerance is allowed on wall thick- 
ness of pipe. Taking the maxi- 
mum tolerance for both wall thick- 
ness and outside diameter to- 
gether, the total, which is trans- 
lated into variation in inside 
diameter, can be as much as 0.42 
in. over the calculated nominal in- 
side diameter. This variation is 
extreme, but it is permissible in 
12-in. Schedule 160 pipe. 

In the case of valves or fit- 
tings, where the inside is ma- 
chined, the correct inside diameter 
can be specified and the roll down 
is unnecessary. In no case does 
the roll down affect the weldabil- 
ity of the joint. Producing this 
welding preparation is, without 
doubt, more costly than machin- 
ing a simple bevel, but it is felt 
that the saving in fit-up time and 
the better weldability due to uni- 
form inside diameters is worth the 
additional cost. 

With pipe of larger diameter 
than 12 in.; that is, pipe measured 
by outside diameter, it was found 
that machining this welding prep- 
aration was easier than machining 
tapered backing rings and inside 
bevels for the joint design of 
Fig. la, This was due to the tend- 
ency of O.D. pipe to be out-of- 
round and also to the inherent 
difficulty of machining the thin 
tapered backing ring of large di- 
ameter. In the case of O.D. pipe, 
the combination gas-metallic are 
Joint is undoubtedly a cheaper 
preparation. 

In field erection of piping, 
using the combination gas and are 


weld, it was found that the fit 
tolerance, referred to above under 
“effect of joint misalinement,” 
was a great help in speeding up 
the job. With joints requiring a 
better fit for proper weldability, 
it would have been necessary in 
a number of cases to heat and 
bend the pipe to suit conditions 
in the field: or to correct small 
discrepancies in the fabricated 
assemblies. However, with this 
joint it was possible to adjust the 
location of the pipe and still have 
a fit-up that was entirely accepta- 
ble for gas welding the root bead. 
A relatively small number of such 


cases can make a considerable dif- ° 


ference in the erection time for a 
piping system. 

In the power piping installa- 
tions for approximately 165,000 
kw. electric generating capacity, 
the total number of combination 
gas-metallic are welds used was 
in the neighborhood of 800. 
Another unit, now building, will 
increase the total of these joints 
to well over a thousand. These 
figures represent the use in only 
one power company. In addition, 
this joint has been used in two 
other installations in other power 
systems. In no case where this 
joint has been used has any dif- 
fieulty been encountered either in 
fabrication and erection or after- 
ward in the service of the pipe. 


Prevent Fuel Waste 


for War' 


By J. F. Barkley? 


ARIOUS surveys have shown 

that combustion efficiency in 
the use of much of our coal output 
is too low and that effective effort 
would improve the use of at least 
300,000,000 tons of coal per year 
10 to 15 per cent. Fuel is one of 
the bulkiest items of transporta- 
tion. The consumption of less fuel 
will relieve the mines as well as 
transportation facilities, an exceed- 
ingly important consideration at 
present. It is estimated that 25,- 
000 coal miners working one year 
would be needed to mine the above 
indicated saving in coal, which 
would fill about 670,000 railroad 
cars, 

Waste of fuel at this time gives 
definite help to our enemies, and 
all efforts should be made to pre- 
vent it, This country must con- 

1Published by permission of the Director, 
Bureau of Mines, U. 8. Department of the 
Interior. 


2Chief, Division of Solid Fuels Utilization 
for War, Bureau of Mines. 


serve to the utmost its fuel re- 
sources—basic war power, 

It is suggested to fuel users that 
the following recommendations be 
checked at their plants to determine 
to what extent they are being fol- 
lowed : 

1. Preparation of Fuel — Keep 
the larger and smaller sizes of solid 
fuels well-mixed, if possible. Keep 
undesirable water out of the fuel 

2. Equipment—Clean, oil, and 
repair fuel-burning equipment, and 
maintain all automatic equipment 
and controls in proper adjustment. 
Keep boiler-room instruments prop- 
erly calibrated and in good working 
order. 

3. Combustion—Use no more 
air than is necessary to prevent 
too much unburned fuel, including 
smoke, from going out the stack. 
Study the flaming of the fire and 
its color. Watch for dark smoki- 
ness. Note fuel bed conditions as 
to thickness, holes, caking, clinker- 
ing, and hot flying particles. Take 
the temperature of the flue gases, 
and watch the carbon dioxide if 
instruments are available. Prevent 
undesirable unburned fuel in the 
refuse; reburn siftings and fly ash 
high in carbon. 

4. Drafts—Keep the draft or 
suction in the furnace and the 
wind-box pressure as low as pos- 
sible. Maintain dampers and damp- 
er bearings in good condition. 

5. Use of Boilers— Arrange 
number of boilers on the line to 
use the least fuel, avoiding sus- 
tained high overloads as much as 
possible. 

6. Boilers—Stop all undesir- 
able air leaks in the boiler setting 
around headers, doors, peepholes, 
shells, drums, and soot blowers. 
Keep all heat transfer surfaces 
clean on both sides. Keep furnace 
brickwork and baffles in good re- 
pair, with baffles free from soot 
and fly-ash piles. 

7, Blowing Down—Blow down 
boilers as little as possible, 

8, Leaks and Insulation—Keep 
equipment and piping free from 
steam and water leaks, Insulate 
all possible hot surfaces to lower 
heat losses. 

NOTE; Devise fuel-saving 
schemes peculiar to your boiler 
plant, including possible changes 
in equipment, 


THE EXCELLENT results secured 
with the first large size, high-pres- 
sure, high-temperature forced-cir- 
culation boiler in this country point 
the way to further progress in this 
direction as soon as war restrictions 
permit, 
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PICTURE 


(Left) Man-made lightning streaks toward 

model explosives plant but is warded off | 

the wire umbrella devised by Dr. Gil 

McCann, Westinghouse Elec. & Mfg. Co., enfi, 

gineer. This photo, taken at the Westinghous : 

<S high voltage laboratory at Trafford, Pa., show, 
the effectiveness of the new lightning prote, 

tion system which already is guarding war 
dustries. A wire strung from poles at each endiley’ 
of the building. is connected to steel ro 
which are buried in the ground, thus guid 
ing the lightning harmlessly into the groun 


Right) 








(Right) Transformers at Parker Dam 
power plant which began operation in 
December. Built by the Bureau of 





Reclamation, the dam located down- 
stream from Boulder Dam is one of gf. 
the series which controls the fractious pte ee 2 








Colorado River. The power plant was wf 3 é 
completed under the Department of sf ‘ 
Interior war program, to contribute a ~ 
large block of power for the war in- * P 
dustries of the Pacific Southwest i 
: & 
; 
i 3 
: : 
| 


19 (Left) A 12-ft. planer which was ex- 
' hibited at the World's Columbian 

Exposition at Chicago, in 1893 has 

4 been revitalized at one of General 

‘ = Electric's New England plants and is 
a. helping to turn out propulsion equip- 
wae ment for combat and cargo ships. 
ee . The machine was rebuilt at a cost of 
$25,000 and is equal in performance 


2 . to a new one, which, if it could be 
. bought today, would cost $125,000. 

| The illustration shows part of an outer . 
casing for a turbine being machined 














Elof Engineering Interest 


ward 


off h 


Right) Setting a new high in size, this 
132,000-v. disconnect switch is for one 
of six large power transformers built 
by General Electric for a west coast 


&nstallation. The switch enclosed in 
Hits steel casing, weighs 11,000 lb. The 


asing holds 1660 gal. of oil, which 
akes the weight of the complete 


WBwitch almost 12 tons. The photo was 


aken through one of the manholes 





(Right) Most spectacular of the many 
interesting operations that go into the 
assembling of a giant Grand Coulee 
Dam generator is the placing of the 
rotor. Here a 450-ton wheel, part of 
one of the two 75,000-kw. Shasta Dam 
units, to be used at Grand Coulee for 
the duration to increase delivery of 
electrical energy to war plants, is 
being lowered into the stator, the 
stationary part of the generator. To 
prevent damaging either part, sticks 
are inserted between the stator coils 
and rotor magnets to check the clear- 
ance, which is only 5% in. The wheel 
is 25 ft. in diameter and 7 ft. high 


(Left) Representing a new departure in 
standard utility practice, the transformer 
case illustrated here was fabricated com- 
pletely of genuine wrought iron, replacing 
steel heretofore used almost universally for 
such installations. According to officials of 
the large eastern utility company which 
ordered a number of them, the change was 
made in the belief that the new cases will 
have a longer life than ordinary cases 











A New Armature. Winding Diagram 


It is not often that we are privileged to present an article as valuable or of such 
fundamental importance as this one on Armature Winding by Mr. Taylor. I+ should 
command greater interest from more industrial electrical engineers and operato:s 
than an article on any other single electrical subject. Rotating electrical machinery 
represents the beginning of all electrical generation and the end of most power 
utilization. Every engineer or operator in charge of such equipment is vitally inter- 
ested in the electrical connection of the machines. Every mice 4 operator would like 
to have easily available a thoroughly reliable diagram of all the principal electrical 
machinery stator and armature windings. Such a diagram would constitute an ever 
ready reference and educational asset for the entire operating staff. It would show 
at a glance how winding connections can be made where burn-outs have occurred, 
what change-overs and re-connections are possible. All this information and much more 
is given by the system of diagrams devised by the author and described in this and 








subsequent articles. The polar diagram shown in this article is only for comparison. 


By WILLIAM T. TAYLOR 


T THE OUTSET let us as- 
sume that the reader is not an 
armature winder—merely a person 
attending the operation and main- 
tenance of electrical machinery. As 
a general rule it may be taken that 
operators would like to know such 
things as how to identify the coil 
throw, the number .of coils per 
phase and per pole-phase group, 
number of phases and_ poles; 
whether the winding is full or frac- 
tional pitch, integral or fractional 
slot; how the electrically identical 
coil-side positions are found ; where 
to locate the phase group and the 
phase-lead positions, and so on. 
The form of base diagram pre- 
sented herein visualizes all these 
conditions at a glance; moreover, 
this form of diagram is ideally 
suited to illustrate principles of 
winding elements such as the above 
mentioned as well as the systems of 
coil end connections—lap, wave, 
mush, basket, concentric, ete. The 
two latter types introduce invaded 
phase-belts which readily adapt 
themselves to this form of winding 
diagram though the invasion is 
distinctly different. 
Using only the straight-line dia- 
gram let us take a 12slot stator 
core and fit it with full-pitch 2 


coil-side per slot (top and bottom). 


coils, and further let us assume 
Fig. 1 in the first instance where 
a 12-slot and coil, full-pitch single- 
phase 4-pole winding is to be made. 
Figure 1 shows that each coil and 
each phase-group spans a full pole 
pitch, ie., the coil throw is from 
slot 1 to slot 4 inclusive, and each 
phase group is seen to have the 
same electrical angular degree 
span. We also see 3-slots and coils 


per pole and per phase, or 3 by 1 
by 4 is 12-slots and coils in the 
whole winding; that the full-pitch 
is a pole span and covers 180 elec- 
trical angular degrees. 

Using the same 12-slot stator 
core and the straight-line diagram 
for simplicity, let us now assume 
that a 12-slot and coil full-pitch 
3-phase 4-pole winding is to be 
made (see Fig. 2). In this case 
each coil spans a full-pitch which is 
from slot 1 to slot 4 as before, but 
there is now 1-slot and coil per pole 
per phase, or 1 by 3 by 4 is 12-slots 
and coils in the whole winding. 
We also see that each magnetic 
pole-span is split up into three 


eerts 
prast 5 


Zs 


POLARITY 


Fig. 1. Showing a 12 slot and coil, 2 layer, 
single-phase 4-pole winding layout 
(a) Top (T) coil side; (a') bottom (B) 
coil side 
(b) Coil throw 
c) Magnetic pole zone boundaries 
d) Phase zone 
e) Electrically identical positions 
f) Polarity of windings 
(s) Slot 


equal parts, that the phase groups 
are 60 electrical angular degrees 
apart and the coil span is 180 elec- 
trical angular degrees. 

Now let us assume an 8-slot 
stator core fitted with 8-coils to 
give full-pitch and a 2-phase 4-pole 
winding. In this case Fig. 3 shows 
that each magnetic pole span is 
split up into two equal parts, that 
the phase groups in each pole span 
are 90 electrical degrees apart and 
the coils span 180 electrical angular 
degrees as before. 

An examination of these three 
base diagrams (Figs. 1, 2 and 3) 
shows that the following informa- 
tion is visualized : 

(a) Top (T) and/or bottom 
(B) eoil-side positions and their 
electrical angular degree values 
and relations; s = slot. 

(b) Coil throw and the electri- 
eal angular degree value. 

(ec) Magnetic pole zones and 
the neutral or pole-zone-boundaries, 
basically set at the 180 electrical 
angular degree positions. 

(d) Phase zones, phase bound- 
aries and their electrical angular 
degree positions, values and rela- 
tions. ee 
(e) Electrically identical posi- 
tions and their electrical angular 
degree values. 

(£) Polarity and the direction 
of current flow through every coil 
side in the winding. . 

We thus see from this that the 
armature winding base-diagram is 
founded on fundamental principles 
of the rotating electrical machine— 
not imaginary mechanical layout 
common to the conventional and 
other armature winding diagrams. 

For the single-phase winding 
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(Fig. 1) the electrically identical 
eoil-sides are 1-7, 4-10, 2-8, 5-11, 
3-9 and 6-12; for the 2-phase wind- 
ing they are: phase A is 1-5 and 
3-7, and phase B is 2-6 and 4-8; for 
the 3-phase winding they are: 
phase A is 1-7 and 4-10; phase B 
is 2-8 and 5-11; and phase C is 3-9 
and 6-12. 

Thus, before any of the coil end 
connections are known or drawn- 
in, we are able to visualize every 
electrically identical (also equi- 
potential) positions and their re- 
spective electrical angular degree 
relations and values. This also ap- 
plies to fractional pitch as well as 
fractional slot windings which will 
be shown in a subsequent article; 
they also show that the fractional 
pitch modifies the magnetic pole 
zone in one direction whereas the 
fractional coil modifies the mag- 
netic pole zone in a direction at 
right angles. This form of diagram 
also shows how the phase-zone coil 
connections of. a lap-coil differs 
from that of a wave-coil winding. 

One outstanding principle of 
this diagram is the coil-throw lay- 
out which define (for all practical 
purposes) the magnetic pole zone 
boundaries. Both forms of dia- 
grams (the polar or the straight 
line) indicate that the depth in- 
creases with increase in number of 
slots and/or coils per phase group, 
also with decrease in the number 
of magnetic poles for a fixed num- 
ber of slots and/or coils per phase 
group; the sine curve or polar dia- 
gram drawn to scale shows this to 
practically true value. 

Figures 1, 2 and 3 are illus- 
trative of the first stage only, and 
they are herein regarded as base 
diagrams for the simple reason 
that they show the principal basic 
winding elements. They do not 
show the system of coil end connec- 
tions which involve the second 
stage and which cannot very well 
be classified as any part of the basic 
winding proper. Thus the first 
stage shows all that part of the 
winding subjected to electro-mag- 
netic influence. Figures 1, 2 and 
3 show that electrically identical 
and equi-potential positions occur 
on the same vertical line—the for- 
mer may represent the brush posi- 
tions for a direct current machine. 
There is no mistaking these posi- 
tions because they lie on the same 
cirele for the polar diagram and on 
the same vertical line for the 
straight-line diagram (see Figs. 2- 
2a). If they do not have identical 
electrical angular degree values 
then the connections require check- 
ing; a base diagram may therefore 





To those familiar with Taylor's "Transformer Practice”, 

William T. Taylor needs no introduction. For many years 

this book was and still is a classic when it comes to explain- 

ing transformer windings and winding connections. First 

published in 1908 when the author was stationed in 

Kashmiri, India, this book has run through many editions 

and is today as valuable as the day it was first released. 

William Taylor has devoted practically his whole pro- 

fessional life to the electric power industry as manager 

or engineer in this country, various parts of Latin America, 

Africa, India and elsewhere. He is the inventor of the well-known TAYLOR 

3-phase-2-phase system, also the inventor of the "A" electric power system 

which converts the "V" and the delta systems so that a true neutral ground- 

ing point is obtained. With this system the delta voltage increases without 

changing the phase angle, and both star and delta connections can be 
obtained on any or both sides of the system. 

For a number of years Captain Taylor carried on a consulting engineer- 
ing practice in England. He was bombed out of office soon after the outbreak 
of the present war, then joined the War Office as a temporary Garrison 
Engineer during the rush construction of barracks. He is a retired officer of 
the Royal Engineers (T.A.) having held the substantive rank of Captain since 
1915. During the initial development of bases in the West Indies, leased to 
the United States, he was engaged with the U. S. Corps of Engineers. 

He is a fellow A.I.E.E. and a M.I.E.E. As a member in good standing he 
resigned his associations as M. Am. Soc. C.E., and M. A.S.M.E. and M.1.Mech. 
E. For 25 yr. he has been a full member of the Institution of Civil Engineers 
of Great Britain. He is the author of several technical works, including 
"Transformer Practice" referred to above, published in this country and Great 
Britain. The armature winding diagrams presented in this and subsequent 
articles were copyrighted by him in 1936 as “unpublished matter." 

For upward of 2 yr., Mr. Taylor has been an official of the United Kingdom 
& Canada Technical Mission in New York. In 1941 his home in the south of 
England was bombed, his wife killed and his 17 year old daughter rendered 
insane due to fright and shock. During the 1914-18 war in Europe he was a 
technical officer attached to the R.F.C. and then the R.A.F. 





be regarded as a connection boundary lines and parallel thereto. 


checker. 


For fractional-pitch windings, 
i.e., windings with coil-span less or 
more than full-pitch or 180 elec- 
trical angular degrees, the pole- 
zone-boundary lines should be 
moved up or down one or more 
slots as the case may be; prefer- 
ably, they should be drawn auxili- 
ary to the full-pitch pole-zone- 


~_ 


—— —— 
= POLARITY 


Fig. 2. Straight line diagram. 12-slot and 
coil, 2-layer, 3-phase, 4-pole winding layout 


This will be shown in Part II. 

For fractional-coil (unequally 
grouped coil) windings, also for 
emergency operation with missing 
coils due to previous burn-out, the 
coils which are deleted (say from 
an integral-slot layout) are shown 
broken in place of bold solid lines. 
These missing coils are symmetri- 
eally arranged in the phases and 
poles so as to secure best balanced 
winding conditions. 

It should now be apparent that 
these simple basic winding dia- 





Fig. 2a. Polar diagram for the same winding 
as shown in Fig. 2 
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grams are all that is necessary to 
prove their utility, adaptability 
and scope of general usefulness; 
the straight-line diagram being the 
simpler of the two distinct forms. 

As already indicated, the sec- 
ond stage in armature winding in- 
volves the system of coil end con- 
nections such as the lap or wave, 
ete. And here again we find that 
this form of diagram has the ad- 
vantages because it provides sim- 
ple, easy and regular symmetry of 
all the connections by straight lines 
with the fewest number of strokes 
which makes it free from misunder- 
standings or/and errors common to 
other winding diagrams; moreover, 
a pencil and straight-edge is all 
that is required to make a diagram 
of the most complicated 2-coil per 
slot unequally-grouped-coil or frac- 
tional-slot or fractional-pitch types ; 
at a glance we visualize the posi- 
tions, electrical angular degree, 
and number of active coils per 
phase per pole and per phase or 
pole for the former type, also visu- 
alize the positions and electrical 
angular degrees of coil sides and 
phases overlapped in the latter 
type of winding. All of which rep- 
resent important information for 
those desiring to understand the 
practical fundamentals of armature 
winding. 

It is obvious that a discussion 
of the types of windings (lap, 
wave, ete.) can serve no useful 
purpose until the reader knows the 
winding rule of each particular 
type. First, he must keep in mind 
that every armature coil has two 
ends which can be connected in one 
of two different ways. For alter- 
nating current phase windings the 
first rule is to connect the coil sides 
so that they follow (not oppose) 
the polarity, ie., always keep in 
the direction of the arrowheads. 
Phase B of Fig. 4 is a whole unit, 
shown reversed but this does not 
change the rule. 

For the common lap-coil (iden- 
tical pole pair) connection shown 
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Fig. 3. An 8-slot and coil, 2-layer, 2-phase, 
4-pole winding layout 


80 April, 


in Fig. 4 the winding rule is: First, 
connect adjacent phase coils in sin- 
gle series to form a group; that is 
to say, the (B) or bottom coil-side 
or finishing lead of a coil is con- 
nected to the (T) top coil-side or 
starting lead of the coil adjacent to 
it, and the (B) bottom coil-side or 
finish of one coil group is connected 
to the start or (B) bottom coil-side 
of another group which is displaced 
by one pole pitch and under the 
next polarity, i.e., successive pole- 
phase groups are under the same 
pole-pair, but successive coil con- 
nections of a phase lie in the same 
polarity; whereas successive coil 
connections of a phase in a wave 
winding lie in different polarities. 
Then connect all the groups of a 
phase in series, which is a (B) bot- 
tom to (B) bottom connection fol- 
lowed by a (T) top to (T) top con- 
nection, and so on. All coil connec- 
tions being completed first in each 
pole then each pole-pair before go- 
ing to the next pole or pole-pair, 
respectively. The connections are 
the same for every pole pair and 
each phase winding. For a 3-phase 
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Fig. 4. A fully developed 24-slot and coil, 
3-phase, 4-pole, lap-connected winding. Note 
that each phase winding is connected the 
same, but phase B has the line phase lead 
in slot 21, i.e., this winding is reversed. 
Phase B could start in slot 9 which would 
likewise be reversed 


winding, employing (T) top coil- 
side phase leads, one phase lead is 
in one polarity and the other two 
phase-leads are in the opposite 
polarity. 

The common lap winding con- 
nection given in Fig. 4 shows a 
fully developed 24-slot and coil 
(2-layer) full-pitch 3-phase 4-pole 
winding layout. Taking phase C, 
the complete winding procedure is 
as follows: Starting in slot 5(T) 
and phase C zone, move vertically 
down to 11(B) then up to 6(T) 
and again down to 12(B) thus com- 
pleting the first group of coils. 
Now move down from 12(B) to 
18(B), then up to 12(T), again 
down to 17(B) and finally up to 
11(T), thus completing the second 
group of coils. From slot 11(T) 
move down to 17(T) and repeat 
the same procedure for the second 
pole-pair, ending the phase wind- 
ing as a (T) top coil-side in slot 23. 

For the common wave-coil 
(identical polarity) connection the 
winding rule is: Connect coil ends 
to follow the arrowheads and the 
identical polarity which is a uni- 
directional one polarity single- 
series connection throughout each 
tour and section, i.e., follow a con- 
tinuous series of (T) top to 
(B) bottom eoil-side connections 
throughout one section, a (B) bot- 
tom to (B) bottom (reversal) sec- 
tion connection, then a continuous 
series of (B) bottom to (T) top 
coil-side connections throughout 
the other section. (Whereas the lap 
connection drops a slot per coil con- 
nection per phase group, the wave 
connection drops a slot, for a retro- 
gressive winding, in every tour per 
phase. ) 

Successive coils are connected 
start to finish or the equivalent of 
a (B) bottom of one to the (T) top 
of another throughout a section, 
and the reverse procedure for the 
other section. All the coils in one 
section are in one polarity while 
all the coils in the other section are 
in the opposite polarity, i.e., all the 
tours of coils per phase winding 
are in identical polarity. Tour-to- 
tour and_ section-to-section are 
joined in a single series to form 
the complete winding. For each 
complete tour or round of coils all 
the connections are on the same 
vertical line (see Fig. 5) or the 
same circle for the polar diagram. 
And on the completion of a tour of 
coils a slot is ‘‘dropped”’ (see Fig. 
5) for a retrogressive winding or 
an additional slot is ‘‘picked up”’ 
for a progressive winding. 

A common wave winding con- 
nection is given in Fig. 5 which 
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shows A fully developed 24-slot 
and coil (2-layer) full-pitch 3- 
phase 4-pole retrogressive winding 
layout. Taking phase A, the com- 


plete winding procedure is as fol- . 


lows: Starting in slot 1 (T) and 
phase A zone, move vertically down 
to 7(B) which is the full pole- 
pitch and opposite coil-side, then 
move down to connect this coil end 
to the (T) top coil side in slot 13. 
again moving down to the (B) coil- 
side in slot 19 all of which (1, 7, 
13 and 19) are in the same position 
in the magnetic field, have the same 
electrical angular degree (180) re- 
lations and consequently are on the 
same vertical line, thus proving 
easy identification and accuracy of 
connections. As this is the end of 
the first tour a slot is ‘‘dropped’’ so 
that the connection becomes 19(B) 
to 24(T). Again commencing at 
the top to complete the series, 
move down from 24(T) to 6(B) 
thence to 12(T) through this coil 
down to 18(B) which is the end 
of the first section. Up to this 
point only one-half of the coil-ends 
have been connected, and from this 
point the winding procedure is 
identically the same but in the op- 
posite direction. 

For a single-layer winding this 
would be the end of phase A. 
Starting the second section of the 
2-layer winding as a bottom (B) 
in slot 18, move up to 12(B) thus 
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Fig. 5. A fully developed 24-slot and coil, 
full pitch, 3-phase, 4-pole, retrogressive 
WAVE winding 


completing the reverse connection. 
Again move upwards through this 
coil to 6(T) thence in the same 
direction to connect with coil end 
24(B). At this point move to 
24(B) at the extreme bottom end, 
thence move up to 19(T) which 
completes the first tour in the sec- 
ond section. By ‘‘dropping’’ a slot 
the second tour starts by connect- 


ing, the phase leads are displaced 
120 electrical angular degrees. We 
also see that a group coil-to-coil 
connection in the wave winding 
goes from pole-pair to pole-pair, 
whereas a group coil-to-coil con- 
nection in the lap winding is com- 
pleted in one pole. Extracted from 
Fig. 5 the fully developed wave- 
winding table is: 
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(T) (B) (T) 
A 1 7 13 
A’ 19 1 y Tea 


B 9 15 21 Sere 
B’ 3 9 5) mews 


C 23 : 11 
C’ 17 ks 
‘¢ S Section 





(B) (T) 
in. 


(B) (T) (B) 
6 12 18 ] Reversing 
18 24 6 12 | connection 


8 14 20 2 
2 8 14 20 


16 22 + 10 | Reversing 
10 16 22 4 | connection 


Reversing 
connection 
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ing coil end 19(T) to coil end 
13(B). Move up through this coil 
to 7(T), thence upwards to con- 
nect with coil end 1(B). Again 
move to the extreme bottom of this 
vertical line to 1(B) and then up- 
wards through this coil to 19(T) 
which completes phase A winding. 
According to the above mentioned 
and Fig. 5 we see that each phase 
winding is connected the same ex- 
cept that the phase-lead positions 
are displaced 240 electrical angular 
degrees, whereas, in the lap wind- 


While the rules of lap and wave 
winding-connections do not affect 
the base diagrams shown herein, it 
is obvious that the reader must first 
know these rules before he can 
make any kind or type of armature 
winding diagram of conventional 
or any other form. In other words, 
the two rules referred to must be 
available in some way in order to 
make the fully developed winding 
connections no matter what form 
of diagram is used. 


QUESTIONS 


1. For Figs. 4 and 5, what is the slot 
spacing in electrical degrees? 

Ans. Fig. 4 shows 30 deg., that is: 
360/s(p/2) —15 deg. « 4/2 = 30 deg. 

2. (For Figs. 4 and 5) how many 
slots and coils are there per pole phase? 
Ans. Figure 4 shows 2, that is 8/p® — 
24/4 X% 3 = 2. 

3. (For Figs. 4 and 5) give the elec- 
trical angular degrees and the direction 
of current passing through those coil- 
sides within phase B field boundaries of 
the first magnetic pole. 

Ans. Figure 4 shows 60 deg. to 120 deg., 
and the direction of current is clockwise. 


the number of slots and coils, or, 12/3 = 4 
groups per phase for the 4-poles. 

7. Can phase B winding be started 
in a different magnetic pole to that 
shown in Fig. 4? 

Ans. Yes. Phase B may be started as a 
top conductor in slot 9 and ended as a 
top conductor in slot 3. 

8. Can any two adjacent coils in a 
pole phase (phase group) be connected 
in parallel? If not, why? 

Ans. No. Adjacent coils lie in different 
parts of the field and there is a differ- 
ence of potential at the same instant of 





4. Tabulate the coil layout and the order of coil grouping of Fig. 4. 
B Cc A B Cc 


Poles 
Ans. 1 5-6 
11-12 
17-18 


23-24 


1-2 
2 7-8 

3 13-14 
4 19-20 


3-4 

9-10 
15-16 
21-22 


Per phase 
2 2 ¢ & Be 6 
See SO ee ae tas 
No. 2 


Ans. A 
B 21 
C 5 


3-22 
11-6 


No. 1 No. 3 
5. Extract the fully developed winding from Fig. 4. 


(p 
(T) (B) (T) (B) (B) (T) (B) (T) (T) (B) (T) (B) (B) (T)(B)(T) __ overlap) 
1 7-2 814 813 7-13 19-14 20-2 20-1 19 A’ 


4-22 16-21 15-9 15-10 16-10 
12-18 12-17 11-17 23-18 24-6 24-5 23 C’ 


Coils per pole 
6 


bo be po bo 


24 total 
C (phases) 
2 (coils per phase group) 
(poles) 


bo by GO 


No. 4 
hase 
none 


none 
none 


4-9 3 B’ 





6. In a lap winding do the number 
of groups per phase equal the number of 
magnetic pole in the winding? If so, 
why? 

Ans. Yes. There are 12 groups in the 
3-phase 4-pole winding, independent of 


time. Fig. 4 shows that only those coil 
sides can be connected in parallel which 
lie on the same vertical line and have the 
same electrical angular degree value; 
thus, for phase A, 1 and 13 may be con- 
nected in parallel with 7 and 19. 
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Hydrogen Zeolite Treatment 
of California Water’ 


By Mayor S. P. Pickett, shett oi Co. Wilmington, Cal. 





As an extension of the water treating system at the Shell Oil Co. refinery 
at Wilmington, Calif., a hydrogen zeolite softener was installed to supply a 
portion of the boiler make-up water, thereby releasing an equivalent volume 
of sodium zeolite soft water for the cooling system. The hydrogen zeolite 
process effects the simultaneous removal of hardness and alkalinity, accom- 
panied by a reduction in mineral residue corresponding approximately to the 
amount of the original alkalinity, making it particularly advantageous for 
water supplies that predominate in either primary or secondary alkalinity. The 
measured benefit for the process after several months operation include: 
115 per cent increase in boiler saline concentration, 63 per cent reduction in 
blowdown, 73 per cent reduction in boiler saline causticity, 44 per cent in- 
crease in boiler saline mineral residue, 75 to 80 per cent reduction in free 
CO, content of the steam and return condensate, and automatic establish- 
ment of the A.S.M.E. sulphate-alkalinity ratio for inhibition of caustic embrit- 
tlement. The maintenance of a minimum ratio of NaOH to SiO, in the boiler 
saline has been found necessary to prevent tube losses from silica deposits; 
in this case experience shows the minimum ratio appears to be about 0.6 





ONTINUED refinery expan- 
sion with its accompanying 
increased requirement for soft 
water make-up for the boiler plant 
and cooling systems, demanded 
considerably more outturn than it 
was possible to obtain from the 
existing two sodium zeolite base 
exchange softeners at the Shell Oil 
Co. refinery at Wilmington, Calif. 
The situation was further aggra- 
vated with the replacement of a 
portion of the supply of about 4.5 
gr. per gal. average hardness by 
water of 9.0 gr. per gal. hardness 
from a newly drilled well. 
Immediately prior to the change 
in water supply, the sodium zeolite 
softener supplied the entire boiler 
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make-up and had sufficient excess 
capacity to take care of 90 per cent 
of the cooling system demand, with 
4.5 gr. per gal. raw water being 
used for the remainder. Since the 
hardness of the raw water had 
doubled, and the volume necessary 
to meet the shortage in the cooling 
system’s requirements had quad- 
rupled, additional softening capac- 
ity was required and was obtained 
by the installation of a hydrogen 
zeolite base exchange softener’ to 
supply a portion of the boiler 
make-up, thereby releasing an 
equivalent volume of sodium zeo- 
lite soft water for the cooling 
system. 

The hydrogen zeolite process 
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Fig. |. Flow diagram of hydrogen zeolite water treatment system 


effects the simultaneous removal of 
hardness and alkalinity, accom- 
panied by a reduction in min- 
eral residue corresponding ap- 
proximately to the amount of the 
original alkalinity, making it par- 
ticularly advantageous for water 
supplies that predominate in either 
primary or secondary alkalinity. 
The hydrogen zeolite mineral 
exchanges its hydrogen for the 
cations (calcium, magnesium, and 
sodium) in the effluent water. Re- 
generation is obtained by the use 
of sulfuric acid, similarly to the 
employment of sodium chloride in 
the case of sodium zeolite mineral. 
Regeneration of the hydrogen zeo- 
lite can also be effected with 
sodium chloride, but this procedure 
forfeits the advantages of alkalin- 
ity reduction which is in turn re- 
sponsible for the other benefits. 

The chemical reactions involved 
in the operations are as follows: 


(a) Treatment 

Cation (HCO3)x+ HeZ = Cation Z + He2C03 
Cation (SO4)x + HeZ = Cation Z + He2S04 
Cation (Cl)x + HeZ = Cation Z + 2HCI 


(b) Regeneration 
Cation Z-+ H2SO4 = H2Z + Cation (SOx)x 
The conversion of primary and 
secondary alkalinity to carbonic 
acid and the subsequent removal of 
the carbon dioxide in degasifier 
equipment effects a proportional 
reduction in the mineral residue, 
while the conversion of primary 
and secondary salinity to sulfuric 
and hydrochloric acids produces an 
acid effluent which must be neutral- 
ized to a predetermined excess 
alkalinity to be suitable for boiler 
make-up purposes. Neutralization 
can be accomplished by mixing the 
hydrogen zeolite effluent with the 
proper amount of sodium zeolite 
effluent or, alternatively, by treat- 
ment with caustic soda which re- 
sults in a CO,-free steam supply. 


Hydrogen Zeolite Equipment and 
Operation 

The hydrogen zeolite installa- 
tion consists of a vertical rubber- 
lined treating unit (10 ft. diameter 
by 11 ft. high) filled with mineral, 
together with a strong-acid lead- 
lined measuring tank (30 in. diam- 

*Paper delivered at a West Coast meeting 
of the A.S.M.E 


1Ze0-Karb H, licensed under the patent of 
the Permutit Co. 
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eter by 30 in. high) and a dilute- 
acid lead-lined steel regenerating 
solution tank (84 in. diameter by 
86 in. high). A degasifier (7 ft. 
diameter by 14 ft. high) is em- 
ployed with a centrifugal air 
blower to remove the carbon diox- 
ide and automatic control equip- 
ment is provided to maintain the 
desired ratio of hydrogen and so- 
dium zeolite treated effluents. A 
flow diagram of the water treating 
system, after incorporation of a 
new unit, is given in Fig. 1. 

Maximum capacity of the unit 
is 350 gal. per min. which is equiva- 
lent to capacity 320,000 gal. of 
treated effluent in a 15-hr. on- 
stream cycle, with a 1-hr. period 
allowed for regeneration. 

The installation was placed in 
operation using a blend of 67 per 
cent hydrogen zeolite effluent and 
33 per cent sodium zeolite effluent 
to give an alkalinity of about 15 
p.p.m. as CaCO, in the resultant 
mixture. After 514 wk. operation 
eight water wall tubes were burned 
out over a 15 day period as a re- 
sult of silica deposits. In order to 
raise the NaOH content of the 
boiler salines by increasing the 
alkalinity of the mixture to about 
35 p.p.m. as CaCO,, the blend of 
treated effluent was changed to 58 
per cent hydrogen zeolite and 42 
per cent sodium zeolite. Subse- 
quent operations have been free of 
tube troubles and no unusual diffi- 
culty was experienced in the opera- 
tion of the equipment. The hard- 
ness and acidity of the acid efflu- 
ent remained essentially constant 
throughout the treating cycle as 
shown in Table I. Chemical con- 
sumption is shown in Table IT. 

Quality of Treated Water and 

Boiler Salines 

Based upon the analyses of raw, 
treated, and boiler waters, the fol- 
lowing tabulation shows the effects 
of the hydrogen zeolite process 
from data given in Tables III and 


Volume sodium zeolite effluent 
in make-up % 
Volumé of hydrogen zeolite 
effluent in make-up 
Treated Water 
~~ residue at 180 deg. C., 


Alkalinity as NacoCOz, p.p.-m. 198 

Potential CO2 content, p.p.m. 164 
Sulfate-alkalinity embrittle- 
ment cod vs 0 

Boiler Wate 

Mineral cesidee at = deg. C. "g 


42% 


a 2COsz, 
Alkalinity ts "Nas@Os, p 


‘p.m... 2,667 
Sonos —~ REE EE veces 820 


ratio 
NaOH Side Fr atio 
Concentration. factor 


The improved cudlier ‘of feed- 
water has permitted the concentra- 
tion of the boiler water to be in- 




















Fig. 2. View of water treatment equipment used in hydrogen zeolite system 


sulfate-alkalinity embrittlement 
ratio has been increased to the 
A.S.M.E. recommendation for the 
boiler pressures in use (about 2:1). 


ereased 115 per cent, with a simul- 
taneous increase of 44 per cent in 
mineral residue, and a reduction of 
73 per cent in causticity. Also, the 
Table |—Acidity and alkalinity during treating cycles - 
58% Hydrogen 
olite 
1) Hydrogen 42% Sodium 
Zeolite Zeolite 
Acidity Alkalinity 








Treated Water: 
100% Sodium 
Zeolite 
Alkalinity 


pm. 186 85 29 
Af 2 ys of hydrogen zeolite cycle, p. p. m. 186 35 - 
After 4 hr. of hydrogen zeolite cycle, p.p.m. 186 38 
After 6 hr. of hydrogen zeolite cycle, p.p.m. 186 36 
After 8 hr. of hydrogen zeolite cycle, p.p.m. 186 36 
= Me hr. of hydrogen zeolite cycle, aa 


73 35 
Inoperative for short period while sodium 
zeolite unit being regenerated. 


Quality as CaCO3: 
ae regeneration and completion of rins- 


186 73 33 


186 71 33 
After 18 hr. of hydrogen zeolite cycle and 
completion of cycle, p.p.m 186 57 45 
Inoperative while hydrogen zeolite unit 
being regenerated. 
Average quality of outturn 186 72 35 





Table Il—Softener operations 








Reconditioned 
Sodium Zeolite Units 
{In Service Inoperative 
230 245 


New 
Hydrogen Zeolite Unit 
Salt recovery system 

Throughout per cycle, 1000 gal 4 
NaCl consumption per cycle, 1b. 950 
= consumption per eycle, Ib. - 


cent 
Chemical usage, 1b./1000 gal............. 


3.88 
Chemical usage, Ib./1000 cu. ft 29.03 
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Tube failures after the introduc- 
tion of the hydrogen zeolite process 
resulted from deposits containing in 
excess of 90 per cent silica. The 
high silica (SiO,) content of the 
water supply, about 23 p.p.m., pro- 
duced the following boiler salines 
under the three types of operation: 


Volume sodium zeolite effluent 
in make-up 42% 
Volume hydrogen zeolite efflu- 
ent in make-up 58% 
ee residue at 180 deg. C., 
1+ .3,451 4,964 
wee « as SiO2, P. - m. oi cee 
aOH, p.p.m . + 1,660 
NacCOs, p p.p p.m. 4 
Concentration pastes 
Ratio of NaOH to SiO 4 
Ratio of alkalinity. as NaCO3 
to SiOz 7 
On the theory that a low ratio 
of NaOH to SiO, during initial 
operation was responsible for the 
deposits, the proportion of hydro- 
gen zeolite water was reduced from 
2:1 to 1.4:1, thereby raising the 
ratio from 0.3 to about 0.7. In- 
creasing the ratio sufficiently far 
toward 1.33, which would supply 
the stoichiometric quantity of 
NaOH for converting all SiO, to 
Na,SiO,, was expected to eliminate 
the silica deposits. Since establish- 
ment of the new ratio, boiler oper- 
ations have been unimpeded by 
silica deposits and general oper- 
ating conditions have been im- 
proved in comparison with the 


period prior to the introduction of 
the hydrogen zeolite process. 

The effect of the hydrogen zeo- 
lite process upon the volume of 
boiler blowdown water has been 
to reduce it 63 per cent, from 4.4 
per cent to 1.6 per cent of the total 
boiler feedwater, composed of about 
48 per cent condensate and 52 per 
cent treated make-up. 


Corrosion of Steam 

Under the sodium zeolite treat- 
ing system, the presence of a high 
alkalinity in the raw water supply 
always produced an undesirable 
amount of free carbon dioxide in 
the steam and condensate as a re- 
sult of decomposition of the bicar- 
bonate at the boiler pressure and 
temperature. The following data 
show the effect of the hydrogen zeo- 
lite installation upon the potential 
and free CO, contents of the boiler 
feed and condensate, respectively: 


Volume sodium zeolite efflu- 

ent in make-up 100: 42% 
Volume hydrogen zeolite efflu- 

ent in make-up 58% 
Potential CO2 Contant 
“a make-up water, ss 
Total "hetie feedwater, p.p.m. 90 15 
Actual CO2 Content 
Returned condensate, p.p.m..130 20-40 


The potential CO, content of 
the boiler feed has been reduced to 
17 to 19 per cent of the former 
amount and the actual free CO, 


Table I1|—Properties of raw and treated water 








Well ee 


Sodium—Na 
Calcium—Ca 
Magnesium—Mg 


Bicarbonate—HCO3 
REDD os Ce 6s 655 sea dines <6 05% 28.4 
Iron and Alumina—R203....... 0. 


Total mineral matter 

Free CO2 

Residue “at OS a ¢ re 323.3 
Alkalinity as NasCOg .......... 206.8 
Hardness as CaCOsz, mg./L. 


(Calc.) 
— as CaCOs, gr./gal..... 
Ratio: 

Sulfate as Na2SO4 


Alkalinity as NasCOs3 
Potential free CO2 
(1) Samples after degasifier. 





58% Hydrogen 
Zeolite Water 


100% Sodium 100%Hydrogen 42% Sodium 
Zeolite Water Zeolite Water Zeolite Water (1) 
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= 


bo d=} 

i) woe wo 
IR ae SoosSR 

nN 

B 

b 

eSosBBroomn 
SMSSADROSOS 


we 
eNoShoooEr 
CORE OWRDOSS 


| 
| 


t 


-_ 

ba 
oo S8n8 
oo NRCS 


oo obSe 


2B | < 
oo SONOHM 


Ns 


Sse wnet f 
SS NSSO!l SOMWONSSOND 
ie 
ono 
Bp 
ag 


28.0 





Table IV—Boiler water composites representative analyses 








Make-up composition: 
100% 
Sodium Zeolite 


a2CO3 470 
otal alkalinity as NaoCOsz...... 2,667 
Silica as SiO 
Sulfate as NaoSO4 829 
Mineral residue at 180 deg. C.... 3,451 
Ratio: Sulfate as NasSO4 ast 


Alkalinity as Na2COs 
NaOH 





Ratio: 
4.7 


SiO2 
Ratio: Total Alkalinity as Na2CO; _ 





SiO2 
Concentration factor, excluding 
effect of condensate, as indi- 
cated by NaeS0O4 


67% —— 58% Hydrogen 58% | tee 
eolite Zeolite Zeolite 
33% Sodium 


42% Sodium 42% Redem 
ae te Zeolite _— 


40 210 
315 525 790 
825 749 
1,850 1,777 
2,411 ; 4,964 


5.88 2.25 
0.3 ; 0.6 


0.4 4 ye 


36.3 20.2 32.9 





content of the returned condensate 
to 23 per cent. While a direct pro- 
portion relationship may not exist 
between free CO, content and re- 
sultant corrosion, the corrosive 
action of the condensate undoubt- 
edly has been reduced. 
Chemical Consumption 

Chemical usages for the new 
hydrogen zeolite unit and for the 
two reconditioned sodium zeolite 
units amount respectively to 23.6 
Ib. H,SO, per 1000 cu. ft. and 29.0 
Ib. or 17.2 Ib. NaCl per 1000 cu. ft., 
depending upon whether or not 45 
per cent of the NaCl used is sal- 
vaged by operation of a brine re- 
covery system. 


Diesels Function Under 


Unusual Conditions 
EMARKABLE performance of 
Diesel engines under most un- 
usual operating conditions was dis- 
closed recently when a United 


‘States cargo vessel was torpedoed 


in West Indies waters. After being 
afire and listing heavily at the bow 
for approximately 40 hr., two of 
the ship’s 8-cylinder Diesel engines, 
supplied by The Cooper-Bessemer 
Corp. were found to be operating 
perfectly. 

According to the chief engineer 
of the ship, the torpedo struck for- 
ward, starting a large fire and 
causing the vessel’s bow to sub- 
merge about 15 ft. Under this ap- 
parently hopeless condition, the 
erew was ordered to abandon ship 
and reached port safely. 

Sighted by a patrol plane which 
reported the craft still afloat, a 
salvage crew was sent out, accom- 
panied by the chief engineer, sec- 
ond engineer, second mate and 
some of the crew. The salvage crew 
succeeded in extinguishing the 
blaze in several hours. 

The second engineer, who was 
the first to board the ship, was sur- 
prised to find the Diesel engines 
still running. The remarkable fact 
that the lubrication system of these 
Diesels still functioned perfectly 
after 40 hr., even though the en- 
gines were tilted at a steep angle, 
attests to the excellent engineering 
of full-pressure circulating type of 
lubrication, a feature of this type 
of marine engine. 

—o— 

SPLICEs in cotton belts can now 
be made satisfactory for high-speed 
power transmission applications. 
This was accomplished through the 
development of a new waterproof 
cement which, according to West- 
inghouse experts, makes a smooth, 
permanent splice. 
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Victory in the 
Grounded Air 


The importance of air power on the many military battle fronts of this global war is 
well established. And another kind of air power is also playing a vital part on the in- 
dustrial front at home—namely, that of compressed air. Most industries, large and 
small, that are serving the war effort are generally dependent upon an adequate and 
reliable supply of compressed air to achieve effective performance. So important is 
this life-blood of many war industries that, aside from a few small sizes and types, 
air compressors for some time have been subject to virtual allocation. It therefore 
behooves the user to exert the utmost care in selecting equipment best fitted to his 
needs and also in securing maximum, economical results from his present compressors 


by Wir. ane Wheeler, Compressor and Air Tool Dept., Worthington Pump & Machinery Corp. 


HOEVER originated the ex- 

pression ‘‘free as air’’ wasn’t 
talking about compressed air, be- 
cause that kind of air costs money 
and power. Therefore, every rea- 
sonable precaution should be taken 
to prevent its waste. A leak in a 
fuel oil line would not long go un- 
repaired. Yet such a leak may be 
no more costly than those that exist 
in compressed. air lines of many in- 
dustrial plants today. For instance, 
a 14-in. opening in an air line will 
waste nearly $50 worth of com- 
pressed air per month; a 1/4-in. leak 
almost $200 per mo., a %-in. leak 
approximately $400 per mo. Not 
only is this waste of money deplor- 
able but, in most cases, it represents 
a direct loss of the power that is so 
vital to our war effort. 


Air Leaks 


Air leaks usually go unnoticed. 
No red light flashes when they exist. 
A practical way to check an air sys- 
tem for tightness, however, is to 
note how much the pressure drops 
with the compressor stopped and 
with no air being consumed. If the 
pressure falls more than 5 lb. per 
hr.,, some real money can be saved 
by tracking down the little thieves 
that are stealing this valuable air. 
Fortunately this isn’t a very ardu- 
ous task, requiring only some soapy 
water and a paint brush. Test all 
pipe, valve, and fitting connections 
carefully and make this an estab- 
lished maintenance routine. Enough 
money may be saved in this way to 
buy a sizeable Victory Bond each 
month. 

Sometimes other losses, as great 
as those resulting from leaks, arise 


from an air system being in poor 
condition. Air lines installed many 
years ago may be too small to carry 
the present load, particularly if 
more compressors have been in- 
stalled. Such a system can be com- 
pared with a person suffering from 
high blood pressure. This can easily 
be checked by noting simultane- 
ously the air pressure at the com- 
pressor and at a remote point of 
use. 

If this difference is more than a 
pound or two, excess power is being 
consumed to overcome the restric- 
tion to the flow of air caused by 
lines being too small. This condi- 
tion can frequently be relieved by 
installing a receiver or air tank 
close to the remote point of use, to 
act as a reservoir when the air de- 


mand is heavy. Of course, larger 
lines will always correct the trouble. 


What to Do About Moisture 


The accumulation of moisture 
and condensed oil vapor in air lines 
is a difficulty that seems to beset 
most industrial air systems. This 
condition is due to the cooling of 
air in the lines after it leaves the 
compressor, and arises from the 
simple phenomenon as is evidenced 
when blowing one’s breath against 
a cold window pane, or in the for- 
mation of dew in the cool of the 
evening. 

Not only does this condensate 
cause rusting and scaling of lines, 
but it gums up paint-spray guns, 
sandblast nozzles and delicate con- 
trol mechanisms, and washes away 


Fig. 1. Two horizontal synchronous motor driven compressors with control coordinated to 
provide a uniform air pressure with minimum power consumption 
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the lubricants of air tools. It wastes 
air-power and man-hours because it 
often requires blowing down of air 
lines before the air can be used sat- 
isfactorily. 

No amount of traps and separa- 
tors will rid the air of this oil and 
water emulsion if there is further 
cooling beyond the point of separa- 
tion. The most practical way to 
obtain the bone-dry air that puts 
new vim and vigor into air-operated 
devices, is to cool it after it is com- 
pressed, and thus separate the con- 
densate from the air. 

The equipment required to do 
this job is simple and inexpensive, 
and is known as an aftercooler. 
Air leaving the compressor is run 
through it and is cooled to within 
a few degrees of the temperature 
of the available cooling water. 
Larger aftercoolers have integral 
separators for diverting to the 
sewer the condensate which is 
trapped. For air pressures of 
around 100 psi, 1 gal. of water will 
effectively cool 100 cu. ft. of free air 

So important for industrial 
operations is dry compressed air 
that aftercoolers are now built for 
small compressors, even those of 
fractional-horsepower sizes. In the 
smaller sizes, the air tank serves the 
dual purpose of a receiver and sep- 
arator, and is fitted with a trap for 
automatically draining the con- 
densate. 


Compressor Face-Lifting 
Even air compressors may un- 
dergo operations which will re- 
juvenate them. Some industrial 
plants, converting to war work, 
may find their present compressor 
equipment unsuited for meeting 


changed conditions. Before dis- 
carding such old equipment in fa- 
vor of new, it would be well to 
find out first whether it is capable 
of undergoing any of the several 


Fig. 2. This mod- 
ern compressed 
air plant assures 
a reliable supply 
of clean dry com- 
pressed air for 
helping produce 
America's war 
materials 


available face-lifting operations. 
If such is possible, considerable 
money, time, and scarce materials 
may be conserved. 


As an example, a plant using 
process steam may find, in convert- 
ing to war work, that it would be 
prohibitive to operate high-pres- 
sure boilers merely to generate 
steam for a steam-driven compres- 
sor. Instead of buying a new motor- 
driven unit, it may be possible to 
remove the steam cylinders, apply 
a suitable pulley, and drive the com- 
pressor by V-belt from a motor. 


Again, a compressor may be 
built for operating at higher pres- 
sures than those required under 
changed conditions. If of the con- 
ventional double-acting horizontal 
type, a remarkable increase in out- 
put is sometimes possible merely by 
changing the cylinder and piston. 
As an example, on one size of com- 
pressor built for 125-lb. discharge 
pressure, the delivered capacity at 
100-lb. pressure can be increased 
44 per cent by substituting a larger 
100-lb. cylinder and replacing a 


Fig. 3. Typical 
compressor to 
which Dual Con- 
trol is applied so 
it may be oper- 
ated either auto- 
matically (for in. 
termittent load) 
or under constant 
speed control 
(for uniform de- 
mand) at opera- 
tor's option 


50-hp. motor with a 60-hp. motor. 

Increase in capacity is naturally 
much greater with a wider differ- 
ence in pressures. Any cylinders sc 
replaced may of course be set aside 
and reinstalled when normal con- 
ditions return. The savings in man- 
hours, time, and money, effected by 
such changeovers, fully justify the 
effort. 

Vast improvements in compres- 
sor control have been made in re- 
cent years, in order to produce 
compressed air most economically 
for any specific requirement. On 
motor-driven compressors above 
100 hp. where air demand varies, 
multi-step types of control are still 
widely used. The only disadvan- 
tage of such control has been that 
an excess of pressure (and power) 
is required to completely unload 
the compressor, since the control is 
responsive only to pressure increase 
over a fairly wide range. 

Contrasted with this, a com- 
pressor with the most modern type 
of step-control seeks its minimum 
load (and power) level, to maintain 
a constant discharge pressure. The 
excess pressure and power is there- 
by saved. A saving of 3 per cent 
in power input to a 500-hp. motor 
totals about 8000 kw-hr. per mo. 

Since this improvement arises 
from the controlling instrument it- 
self rather than from the compres- 
sor, such modern controls can be 
applied to many large compressors 
that have seen years of service. Not 
only is power saved, but a uniform 
instead of a varying pressure in the 
air system is the result of such face- 
lifting. 

Many war plants today find it 
necessary to augment their air sys- 
tems with additional compressors 
due to increased air demand. Un- 
less the control of new units is co- 

(Continued on page 134) 
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The PRACTICAL ENGINEER 
and ELECTRICIAN 


ANDREW W. KRAMER, EDITOR 





NOISE, WIND AND RAIN 


Very little, if any, effort has been made to 
reduce the amount of noise in the average 
power plant. Noise, it is felt, is the inevitable 
concomitant of power plant equipment in 
operation and little thought is given to it. 
Noise, however, can be extremely deteri- 
mental as was proved in the fol'owing incident 
which occurred not long ago. 


At the plant in which this trouble occurred, 
purchased electric power is delivered to the 
main switchboard at 2300 v., 60 cycles. Dur- 
ing an evening when a violent wind storm ac- 
companied by rain hit the plant a large 
window back of the main switchboard blew in 
but because the turbine room was very noisy, 
the operator on watch did not hear the crash. 
The result was that the rain came in and as 
some of the water found its way into the 
switchgear, it (the switchgear) let go with a 
terrific bang and as the operator explained, 
had it not been for the roof, he would have 
been going straight up yet. He almost swal- 
lowed the cigar he was smoking. Well, it 
was 24 hours later when the current was cut 
in again. Inspection showed definitely that the 
damage had been caused by water getting 
into the main circuit breaker. - 


Accidents can happen but the point to be 
made clear here is, that if this turbine room 
had been less noisy, failure of the electrical 
apparatus would not have occurred. The op- 
erator would have heard the window brea‘ 
and would immediately have taken steps to 
keep water out of the equipment. 


The measurement of noise and its elimina- 
tion is much more of a science these days 
than it once was, and power plant designers 
would do well to apply the principles of noise 
reduction in the design both of equipment 
and the plant as a whole. 


A.W.K. 
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BORN THAT WAY 


A bit of Popeye's "! Yam What | Yam" philosophy 
directed particularly to the operating engineer's yen 
for the smell of steam and things that run by steam 
and presented with apologies to Johnson O'Connor’ 


By , oo W. Ean 


‘ONE OF ouR good subscribers, in com- 
menting on the article, “Pass The Am- 
munition” in the January issue, and who 
feels that the operating engineer is about 
on the same economic level as that of 
a street cleaner but without the street 
cleaner’s recognized place in society, ends 
his letter with this declaration, “No, Mr. 
Editor, I don’t believe the game is worth 
the candle. As for myself, however, I 
love the sound of steam, the working of 
a steam engine—love to make them 
work.” Following this he implies that 
he is going to get out of the game, and 


We Covldn't do 
without him. 





street cleaner'’s recognized 


place in society 


Without the 


if need be, fill “God’s urge” by running 
a toy steam engine. 

Brave words, these, sincerely spoken 
no doubt, but his whole attitude belies his 
threat. Whatever his feelings at the mo- 
ment his very love for his engines will 
prevent him from carrying it out. The 
answer to the whole question of the oper- 
ating engineer’s lowly status lies largely 
in his fundamental love of engines and 
things that run mechanically. It has its 
roots in what James Norman Hall has 
called the “steam engine outlook on life”. 
It is part of his heritage. He cannot help 
himself—he was born that way. 


The average operating engineer is not 
a physicist but knowingly or not he shares 
the physicist’s interest in knowing how 
things work—what makes them go. Most 
operating engineers are not college men; 
many have had little formal training in 


1Johnson O'Connor of The Human Engi- 
neering Laboratories wrote a book a number 
of years ago called “Born That Way” which 
deals with the measurement of inborn apti- 
tudes. Those interested in persuing this sub- 
= -agsteoren will find this book of great in- 
erest. 


physics or mathematics, yet, somehow 
they easily grasp complicated mechanical 
principles and seem to have an inherent 
understanding of natural laws that are 
baffling to people in other fields of human 
endeavor even though these people may 
be possessed of a more extensive general 
education. 


Two Kinds of People 

This characteristic marks a funda- 
mental difference in people—those who 
are naturally interested in mechanical 
things and those who are not; those who 
in high school and college, take to 
physics and those who detest it. In gen- 
eral this is a difference between men and 
women. There are numerous exceptions 
of course but boys exhibit a much greater 
interest in physics in high school and 
college than do girls. But even among 
men there is a wide variation in interest 
in mechanical things. Some men hardly 
know how to drive a nail into a board; 
these are the same men who have little 
aptitude for understanding natural phe- 
nomena. 

Those endowed with this inherent in- 
terest in natural phenomena are fortunate 
because to them the world is a source of 
never ending interest. To such people, 
provided they have had an opportunity to 
develop this interest, a streak of oil on 
the surface of a street puddle becomes a 
demonstration of interference phenom- 
ena; in the iridescent colors of the oil 
film, they see a manifestation of the inter- 
change of energy between atoms. It 
starts a train of thought which, if con- 


L.T. of Pisa 


1 don't believe 
vt. 








tinued, may lead to a consideration of 
the second law of thermodynamics ir jts 
most serious implications, that involving 
the ultimate death of the universe. 

So what, one may ask; suppos: it 
does, does that make them any happier? 
Perhaps not; happiness is not a matter 
of knowledge but an understanding of 
natural phenomena gives one a feeling of 
closer relationship with the world, it 
makes it less a place of mystery. So:ne- 
times an interest in such apparently 
trivial things as an oil film leads to big 
things. Irving Langmuir’s interest in 
such films lead him into a study of 
molecular layers and this opened up an 
entire new field of research, that of sur- 
face chemistry. To many, the idea of a 
great research chemist playing with soap 
bubbles in the laboratories of the Gen- 
eral Electric Co. might have seemed silly 
but this interest in these soap films has 
paid rich dividends. It was these films 
that led to the development of non- 
reflecting glass. 


lt Was Not Always Thus 

There was a time when no one knew 
anything about the physical laws of the 
universe. A rainbow, then, was a sign of 
God; lightning was a sign of the Devil. 
The colors of an oil film had no signifi- 
cance whatever. Such explanations as 
were attempted were founded upon the 
supposed characteristics and dispositions 
of the gods, and instead of giving satis- 
faction they bred fear and superstition. 

It was not that people had not thought 
about such things. From the earliest 
times in the history of mankind people 
wondered about things—why the sun 
rose in the morning and set at night, 
what fire was, why the wind blew, why 
iron sank and cork floated. The super- 
stitions they formed showed that they 
thought deeply about them but few made 
any experiments to find out why they 
were so. There was, in fact, a strong 
prejudice against doing the experiments 
on the grounds that this involved tam- 
pering with the will of the gods. They 
had great faith in their reason. If it 
seemed logical that a heavy body would 
fall faster than a light one, they merely 
concluded that it did. Even when Galileo 
proved that this was not so by dropping 
bodies of different weight from the 


Galileo 





They thought Galileo was a dope 
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What a streak of oil can do 


Leaning Tower of Pisa they still pre- 
ferred to believe what they had always 
believed rather than face the facts. 


There were a few curious beings, 
however, who, like Galileo were not con- 
tent just to form ideas, and who made 
some attempt to see how things really 
worked. These people were the first 
scientists, the first researchers. They had 
few starting points, however, and every 
phenomenon they encountered had to be 
tested. The early alchemists worked in 
the dark, figuratively as well as literally. 
In a world hostile to new ideas, they had 
to be careful—they worked in secrecy. 
But they were endowed with the will to 
know and with the desire to dig out 
nature’s secrets and that was their great 
asset, just as the will to know and under- 
stand is man’s greatest asset in any field. 


It is this inner urge, this will to know, 
that gives the operating engineer his 
“feel” for his engines and turbines today. 
Whatever environment or education con- 
tributes to his knowledge, a man who 
finds his way into the field of power 
plant operation usually has decided me- 
chanical aptitude to start with. He may 
have been taught certain things, he may 
have picked up certain principles of 
physics and mechanics but his ability 
to assimilate such knowledge was always 
a part of himself. 


The Real Source of Knowledge 

In a splendid little book on physics! 
recently published—not a textbook but 
a book discussing the nature and philos- 
ophy of physics—by Professor W. F. G. 
Swann of the Franklin Institute, he dis- 
cusses this will to know. In a literal 
sense, he says, there is no teaching, there 
is only inspiration to learn. Knowledge, 
he points out, comes from within, out- 
wards, rather than from without, in- 
wards, 


The operating engineer’s attachment 
for his engines likewise comes from 
within. No doubt, there are plenty of 
operating engineers who have been taught 
what they know about their work and 
who do not possess this inner feeling for 
steam or electricity; they may be very 
successful engineers from an executive or 
management standpoint because they may 
tegard operation only as a means to an 


“Physics. By W. F. G. Swann. John Wiley 
& Sons, Ine. 


end, but they are quite a different sort 
of an animal from the breed to which 
our correspondent belongs. 

In these days of speed and intense 
competition for wealth and position, it 
may seem archaic to preach knowledge 
for its own sake, and in these columns 
we, ourselves, have endeavored to ad- 
vance the economic status of the engi- 
neer, but in the final analysis, this, 
“knowledge for its own sake’ may be 
the answer to his problem. The engineer 
gets a certain satisfaction out of his job 
that in some way compensates for its 
shortcomings in other ways. As ex- 
pressed in Kipling’s McAndrew’s Hymn, 


“But no one cares except mysel’ that 
serve an’ understand 
My seven thousand horsepower here. 
Eh Lord! They’re grand—they’re 
grand!” 

All this may be poor solace to the 
hard working operator who is trying to 
make both ends meet, and who, despite 
his love for the sound of his engines 
feels discouraged. To him, we should 
like to point out that his economic status 
is something entirely apart from his in- 
stincts as an engineer, and that the 
acceptance of the one does not rule out 


SORTED 





Maybe he's a better salesman than he thinks 


the chance of progress in the other. Ina 
world that is becoming more conscious 
of the importance of power with each 
passing day, his chances of achieving 
recognition and financial reward are 
greater than ever before. Rather than 
give up the profession and satisfy his 
instincts with a toy engine, let him preach 
his virtues instead of hiding them under 
a bushel. He may discover that he is a 
better salesman than he thinks he is. 

















"You go down that way 25 Diesels and then 12 to the right and yell for Harry.” 
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~ Plastics You Should Know 


KOROSEAL—What it is, how it be- 


haves and what it can be used for. 


OROSEAL is a_ comprehensive 

name used commercially to describe 
a group of resins developed by The 
B. F. Goodrich Laboratories. This de- 
velopment was based on the discovery 
by Semon, that polyvinyl chloride resin 
formed workable rubber-like materials 
when certain high-boiling-point organic 
liquids (plasticizers) were combined 
with it: The discovery led to the de- 
velopment of a great variety of products 
varying from soft gels through rubber- 
like materials to hard, horny plastics. 

Outstanding among the properties 
of the polyvinyl chloride resin are its 
unusual chemical inertness and resist- 


ance against corrosion. These charac- 
teristics are, in fact, the basis of the 
name “Koroseal”—a seal against cor- 
rosion. 


The Chemistry of Koroseal 

The chemistry of Koroseal may be 
explained simply by the manufacturing 
flow chart shown in Fig. 1. Basically, 
the process consists of three main steps: 
in the first, vinyl chloride is prepared; 
in the second, vinyl chloride is con- 
verted or polymerized to the resin, 
polyvinyl chloride; and in the third, 
the resin is plasticized to form Koro- 
seal. 





Plastics is a term which these days is almost synonymous with magic. So 
many things are being done with plastics that to the layman almost nothing 
is impossible. when plastics are mentioned in his mind it is as simple to build 
an airplane wing out of plastics as it is to make a toothbrush handle. This is 
not quite true, but there is no question as to the importance of plastics nor 
of what can be done with them. 

Plastics are not new. The daddy of all our modern plastics is cellulose 
nitrate, known commonly as celluloid, which has been used for many years. 
Hard rubber, shellac and cold moldings were the next to appear and were 
widely used, but the real impetus to the use of plastics resulted from the de- 
velopment of Bakelite (phenol formaldehyde). Bright colors were added to 
the field when Beetle, a urea formaldehyde was introduced about 1930. Both 
phenol formaldehyde and urea formaldehyde are thermosetting materials 
which means that their molding is not merely a mechanical operation. Under 
heat and pressure a chemical reaction takes place which so changes the 
material that it becomes, while still hot, a solid piece which can be ejected 
from the mold without being cooled. Once so formed the material cannot 
be used over again. 

During the last few years other plastics, called thermoplastics have come 
into use and have gained wide ground. There is no chemical change in the 
molding of these materials and when they are again subjected to heat they 
soften and can be used over again. 

Cellulose acetate, known under various trade names as Lumarith, Tenite, 
Plastacele, etc., is the most common thermoplastic. Polystyrene, also with 
an assortment of trade names has become widely used. Perhaps the most 
significant properties of polystyrene are its low power factor as an electrical 
insulator, and its practically zero water absorption. 

Since plastics are bound to gain increasingly wider use in all types of 
power and electrical equipment used in industry it is desirable that we know 
something about the nature and uses of various modern plastics. For cer- 
tain purposes plastics are very much better than rubber. Certain ones are 
highly resistant to the effects of oil and make excellent gasket materials. 
Others are used for pipe and tubing, for insulating electrical conductors and 
for conveying belting. .There is almost no end to their application. 

In this article we describe briefly the nature and uses of one of the 
vinyl plastics, Koroseal. This belongs to a group of resins discovered as far 
back as 1838 but not used commercially in this country until 1928. I+ be- 
longs specifically to the class known as the polyvinyl chlorides, a tough, rub- 
ber-like material resistant to oils and acids, it can also be classed as a 
synthetic rubber and is widely used for gaskets and protective tank coatings 
and for the insulation of wires. Flamenol insulated wire, marketed by the 
General Electric Co., is a form of plasticized polyvinyl chloride. Vinylite Q, 
manufactured by the Carbide and Carbon Chemicals Corp. is another of 
the polyvinyl chlorides. Koroseal is manufactured by the B. F. Goodrich Co. 





As shown on the chart, vinyl chlo. 
ride is prepared commercially by cata. 
lytically uniting hydrogen chloride 
and acetylene, which two  «ases 
have been previously prepared by well. 
known methods using water, salt, coke 
and limestone. The vinyl chloride go 
prepared is a gas under normal condi. 
tions but for convenient handling js 
usually liquefied by cooling or compres. 
sion to below its boiling point of riinus 
13.8 deg. C. 

The molecule of the chemical com- 
pound, vinyl chloride, like many others, 
has the peculiar ability of combining 
with itself to form giant chain-like 
molecules. The process of producing 
these giant molecules is called poly- 
merization and the products formed are 
identified as polymers. The ever re- 
sourceful chemists have incorporated 
the name of this process in the termi- 
nology of the products, thus, polyviny] 
chloride. 





KOROSEAL 
—————_— 
Fig. 1. Manufacturing Flow Diagram 


In the polymerization process 
which is the second main step, it has 
been found possible to produce great 
variations in the polymers of the same 
vinyl compound. The properties of 
these polymers are dependent upon 
the conditions of temperature, time, 
pressure, purity of the vinyl chloride, 
nature of the catalyst, presence of 
modifying agents and mechanical 
treatments prevailing during the poly- 
merization reaction. 

After the resin polyvinyl chloride 
has been obtained, the last step in pro- 
ducing Koroseal is the plasticization 
of the resin. This plasticization proc- 
ess is ordinarily one of mixing the 
resin, plasticizers, stabilizers and pig- 
ments together in a “dough” type 
mixer and then placing this mixture 
on warm friction mills or rubber mills. 
On these mills the mixture first forms 
a rough sheet and, as the mixture is 
“milled” or worked, finally forms 4 
smooth, homogeneous, plastic mass 
suitable for extrusion, calendering, 
molding or other forms of final proc- 
essing. 

The basic polymers used in Koro- 
Seal compounds may be given a wide 
range of physical properties by con- 
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trolling the molecular weight of the 
polymer. Variation in the molecular 
weight may be approximately indicated 
by differences in measurements of the 
specific viscosities of the pure poly- 
mers. The low molecular weight 
polymers have rather low specific 
viscosities which may approach 0.25. 
The high molecular weight polymers 
which are used in most Koroseal ma- 
terials have specific viscosities ap- 
proaching 0.70. These high molecular 
weight and correspondingly high spe- 
cific viscosity polymers are very tough 
and hard. A study of~ the physical 
properties of the polymers com- 
pounded as shown in Fig. 4 indicates 
that the tensile strength and hardness 
increase rather rapidly as the apparent 
specific viscosity of the polymer in- 
creases. 

In order to evaluate the chemical 
stability and inertness of the polymers 
in synthetic rubber-like materials it is 
of interest to the users to know at 
what rate they may expect deteriora- 
tion. Because of the inherent chemical 
inertia of polyvinyl chloride it was at 
first difficult to evaluate the stability 
of the various polymers produced in 
the laboratories. However, a special 
test has been designed in order to 
make analytical comparisons. This 
test is based upon the deliberate de- 
composition of the polymers at ex- 
cessive temperatures and measures 
the quantitative evolution of acid gases. 

Many polymers have been studied 
and compared by means of this test. 
It has been determined that of all the 
rubber-like vinyl compounds, the spe- 
cific polymers used in Koroseal ex- 
hibit by far the lowest rate of gas 
evolution. These polymers evolve gas 
when subject to heat at 150 deg. C. 
(302 deg. F.) at the rate of only 0.01 
per cent by weight per hour which is 
conveniently expressed in the labora- 
tory as milligrams of gas per 100 
grams of polymer per 3 hr. At tem- 
peratures lower than 150 deg. C. the 
rate of gas evolution is so very slow 
that it is impractical to make the test. 

It is also of interest to note the 
appearance of the polymer after being 
subjected to this excessive heat for a 
period of 3 hr. The vinyl chloride 
polymers used in Koroseal remain in 
their original powdery condition and 
exhibit only very slight discoloration 
whereas many vinyl polymers greatly 
discolor, suggestive of carbonization, 
and become tarry and sticky. 


Although Koroseal is extremely in- 





Fig. 3. A polymerizer for making polyvinyl chloride 


ert and insoluble, there is a relatively 
small group of materials that may be 
harmful to Koroseal products. Among 
these are: 

Acetic anhydride 

Aliphatic or aromatic ketones 

Aromatic amino compounds 

Lacquer solvents 

Organic compounds containing chlo- 

rine, bromine or nitro groups. 


Physical Properties of Koroseal 

The physical properties of the many 
types of Koroseal compounds are de- 
pendent upon the molecular configura- 
tion and weight, and characteristics of 
the basic polymer, the kind and amount 
of plasticizers and stabilizers, rein- 
forcing agents, fillers, or softeners 
present. 

Koroseal resists oxidation, — the 
deadly enemy of rubber,—almost in- 
definitely. Accelerated aging tests de- 
stroy even the best rubber compounds 
in a relatively short time whereas the 
tensile strength of Koroseal shows no 
appreciable change even after 2 mo. 
in a circulating air oven at 70 deg. C. 
There is a small loss of plasticizer on 
these tests which sometimes decreases 
the elongation slightly. 

The resistance of this plastic to cor- 
rosives has resulted in extensive appli- 
cation as an insulator on plating racks, 
where oxidizing acids such as chromic, 
nitric, and sulfuric are particularly 
harmful to most materials. 

Another enemy of rubber com- 
pounds is oil. Generally speaking, oil 


Fig. 2. Basic ingredients of polyvinyl chloride used in Koroseal 


has little effect upon Koroseal com- 
pounds except to extract some of the 
plasticizer in the softer types. For this 
reason it has found many applications 
as gaskets and as sealing members of 
reciprocating parts. 

Koroseal is practically unaffected 
by sunlight and water, which has led 
to its extensive use in a great variety 
of weatherproof materials. 

It is also gas resistant. This gas 
resistance and _ diffusion resistance 
makes it useful in balloon fabrics and 
in many other ways where the flow of 
gas is to be prevented or controlled. 


Plasticizers 

Plasticizers, as the name implies, are 
here defined as that group of organic 
materials which are capable of mixing 
with polyvinyl chloride to convert it 
from a hard, horny, relatively intractable 
material to a thermoplastic, workable 
homogeneous mass. These materials 
when added to the polyvinyl chlo- 
ride in’ small quantities produce a 
comparatively hard, workable thermo- 
plastic and as the percentage of plasti- 
cizer is increased the product becomes 
progressively softer. When relatively 
large quantities of plasticizer are added 
the product becomes a gel which is 
capable of being poured when heated. 

As possible plasticizers for poly- 
vinyl chloride, the B. F. Goodrich 
Laboratories have investigated a total 
of over 500 organic materials; of this 
500, over 200 were synthesized in these 
laboratories. Most of the plasticizers 
are aromatic ethers, ketones, esters, 
chlor-esters and similar sulfur-com- 
pounds of which, the chlor-esters and 
esters are the most important. In the 
latter group are two of the most com- 
monly used plasticizers, tricresyl phos- 
phate and dioctyl phthalate. 


Uses of Koroseal 
The many hundreds of products 
that are made of Koroseal may be 
divided into three main categories 
which are best classified according to 
the ultimate use of the product,— 
chemical, electrical and mechanical. 
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Specific Viscosity 


Fig. 4. The change in tensile strength and 

hardness of Koroseal compounds as the ap- 

parent specific viscosity of the polyvinyl 
chloride is varied 


The chemical resistance of Koro- 
seal is of prime importance in its use 
as an insulator on plating racks. Other 
chemical applications are many and 
varied, such as coatings for oil and gas 
pipe in particularly corrosive soil con- 
ditions, tubing for piping chemicals, 
transparent beer tubing, acid resistant 
fabrics, gas resistant fabrics, gas masks, 
and all types of weatherproof and pro- 
tective coatings, even food packages, 
oil containers and bottle seals. 

The electrical applications have co- 
incided with almost the entire field of 
rubber insulation and jacketing materi- 
als and because of the excellent physi- 
cal properties of Koroseal have super- 
seded old types of construction where 


Figs. 5 and 6. Koroseal is flame resisting . . 


a combination of many materials was 
necessary to obtain a finished product. 
Its smooth finish, its inherent strength 
and its excellent flame resistance have 
meant that wire may be insulated with 
a thinner wall than was formerly 
necessary. Unlike rubber, no saturated 
braid need be applied over the new 
insulation to obtain a smooth, mechan- 
ically strong, flame resistant finish 
capable of withstanding the abuse of 
installation and subsequent weathering. 
This reduction in the over-all diameter 
of the wire has made it possible to put 
more wires in a single conduit and by 
this means to increase the capacity of 
old installations by rewiring without 
the expense of tearing out conduits. 
This is of particular interest in view 
of the modern increases in lighting 
loads. The flameproof qualities of 
Koroseal are outstanding, for not only 
does it refuse to propagate flame but 
it does not support combustion after 
an applied flame has been removed. 
It has further been used as a flexible 
tubing placed over copper rods, as 
molded electrical plugs and flexible in- 
sulators of all types. 

Koroseal’s electrical characteristics 
are headed by an outstanding dielectric 
strength which in many cases is over 
1000 v. per mil of insulation thickness. 

There are certain outstanding util- 
izations of Koroseal that are primarily 
mechanical such as_ shock-absorbing 
sponge, gaskets on mechanical equip- 
ment, conveyor belting and all types 
of molded articles. Then there is an 
entire group of items that are ordi- 
narily classified as “leather” goods— 
belts, suspenders, wallets, golf bags, 
luggage, etc. 


. during and immediately after applying a 


gas burner flame to a Koroseal-insulated wire 


Window Washing Safe’y 
Harness used by window washers 
should be. tested periodically. A michine 
to do this, designed by Bill Otto, chief 
engineer of Carson Pirie Scott & Co, 
Chicago, IIl., is shown by the photozraph, 
The harness to be tested is fitted to the 
semi-circular spider A, with the ropes at- 
tached to the clips on the frame B, 


Hydraulic cylinder used to test window wash- 
ers’ harness in a Chicago Department Store 
Water, under 50 Ib. pressure from the 
roof tanks, is admitted through the con- 
trol valves C to the 3 in. diameter, hy- 
draulic cylinder D. This puts a thrust 
of over 350 lb. on the ropes. The spider 
A flexibly attached to the piston rod, is 
supported from the floor by an iron pipe 
stand, mounted on rubber wheels so the 
entire assembly follows the piston rod in 
and out without subjecting it to an ec- 
centric thrust. 


Escalator Tread Cleaner 

PowER DRIVEN brushes are used to 
clean escalator treads in the Carson Pirie 
Scott & Co. department store in Chicago. 
The machine, designed by Bill Otto, chief 
engineer, and built in the store shops, is 
shown by the photograph. It consists of 
brushes spaced to fit the treads and driven 
by a %-hp. motor through a Boston 
bevel gear and roller chains. 


Power driven brush used to clean escalator 
treads 

The whole thing is mounted on rub- 
ber wheels with a latch, A, to hold the 
brushes off the floor when being wheeled 
from one part of the store to another. 
The shaft, mounted on ball bearings, also 
acts as a pivot so that the required chai 
lengths remain constant regardless 0 
the angle of the tilting brush table. 
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POWER FUEL PRACTICE 


Storing Coal 


WITH REFERENCE to the section on 
the storage of coal presented in the July, 
1942 issue of Power PLant ENGINEER- 
inc, W. T. Brown, Research Engineer 
for Jones & Laughlin Steel Corp. has 
directed our attention to a new method 
of coal storage not mentioned in any 
of the articles in the July issue and on 
which he has been granted a patent. 
This patent (No. 2,251,321) was issued 
Aug. 5, 1941 and assigned to the Bethle- 
hem Steel Co. where the method is now 
in use. This method, he points out, 


was described in the November, 1941 
issue of “Blast Furnace & Steel Plant” 
and aims to prevent the oxidation of 
coal in storage. 


THE HIGHER THE PILE, 
THE GREATER THE 
STACK £f FECT 


OX/OATION F to/5f.; 
\ FROM SIDES OF PILE 


It is well known to those who store 
coal in large quantities, that there is 
an upward passage of air through the 
pile and that the greater the flow of 
air the greater the oxidation of the coal. 
This flow of air is shown graphically 
in Fig. 1. Particularly is this oxidation 
rapid when the coal is low in volatile 
constituents, when it is wet, and when 
it is fine or in small lumps. The greater 
the oxidation of coal the more are its 
coking properties and the yield of phe- 
nols and cresols reduced, and for this 
reason coal that is to be used for the 
manufacture of coke should be especially 
well protected. 


It was found, for instance, that low 
volatile coal from the lower Kittanning 
seam, crushed to a fineness of 50 per 
cent through a %%-in. screen, oxidized 
to such an extent in 3 mo., when piled 
toa height of 15 to 20 ft., and when the 
coal had reached a temperature of 120 
deg. F., that its coking properties were 
destroyed, and the coke that came from 
the ovens was largely in granular form. 


The patent covers a method for pre- 
venting the passage of air through a 
pile of coal. As the coal is received it is 
spread on the ground to a height of 
somewhat less than 10 ft. This layer 
is leveled and preferably compacted by 
a roller or a bulldozer in order to de- 
crease the spaces through which air 
tan travel. Over this layer, and its 
sides as well, there is then spread a 
coverine of Sisalkraft paper, and on this 
more coal, which is also covered with 
Sisalkraft. Other layers of coal are 
similarly laid and covered, as shown in 


Fig. 2, until the pile is completed. The 
paper on the sides and ends of the 
pile is held firmly in position by cover- 
ing it thinly with coal. When thus pro- 
tected there can be no passage of air 
through the pile. 


PILE CAHN BE ANY 
HEIGHT OR SIZE 


COAL ON SIDES 


NO AIR CAN GET 
UP THROUGH PILE 


NO AIR CAN 
GET INTO PILE 


Fig. 2 


The effectiveness of this method of 
storing coal is readily demonstrated by 
the fact that coal in seams from 3 to 
10 ft. thick has lain for thousands of 
years in mines where it was covered 
by hard rock or clay, and there has been 
no depreciation of its properties. 


Checking Absolute 
Pressure Recording Gages 
By CHESMAN A. LEE 


ABSOLUTE PRESSURE recording gages 
have an inbuilt correction for barometric 
pressure. However, the mechanical ad- 
justment for the pen does get out of 
adjustment and requires occasional cor- 
rection. 

It is easy to check these gages with a 
34-in.-long glass tube and a jar of mer- 
cury. The foot of the tube is sealed 
below the surface of the mercury and 
the top is connected through a rubber 
tube to a pet-cock on the system under 
vacuum. Correction is made for the 
difference between 30 in. and the actual 
barometric pressure, when known. 

Barometric pressures can no longer 
be obtained from the Weather Bureau. 
One can make his own barometer, but 
the long glass tube is difficult to prepare. 
It must be chemically cleaned, thoroughly 
dried out and then completely filled with 
mercury. Then the filled tube must be 
set in place with the lower end below the 
top of the mercury in the well, without 
letting any air into tube. It can be done 
but it seems foolish to fill a 34-in. tube 
to check only 2 or 3 in. of absolute 
pressure. 

After Pearl Harbor I made up this 
design and put it into successful use. 
The sketch shows how two 5-in. long 
glass tubes can be used with a sealed well 
to check the absolute pressure directly. 
The one glass tube sealed at top was easy 
to prepare and the unit is easy to use. 
It is not delicate like a barometer and 
should be of interest to anyone dealing 


Small mercury manometer for a few inches 
of mercury pressure, useful in checking 
absolute pressure recorders 


in absolute pressures of 2 or 3 in. It is 
hardly necessary to mention that absolute 
pressure plus corrected vacuum equals 
30 in. 


Globe Valves Made by 
Arc Welding* 


THE EXTENT to which arc welding 
can be applied in the fabrication of rela- 
tively complicated pieces of equipment 
is well illustrated by a process developed 
by H. C. Elliott of the Mississippi Val- 
ley Barge Line Co. for the construction 
of globe valves by means of arc weld- 
ing. His description of this process pre- 
sented in a recent issue of the Welding 
Engineer won the Hobart monthly arc 
welding contest. 

By this process globe valves of all 
sizes from 2 in. up can be made for all 
pressures by welding from tubes, plates 
and bars. No special set-up is necessary 
for manufacturers to produce these 
valves on a production line basis since 
the wall thickness can be selected from 
standard sizes of tubing. Four and one- 
fourth-inch tubing is now made in 19 
wall thicknesses varying from 16 gage 
to 1%-in. walls, Five-inch tubing is 
made in 17 different wall thicknesses— 
varying from 11 gage to 1 in. thick. 

The S.A.E. 1035 steel tubing has 
much better physicals than cast steel. 
And steel welds better than any of the 
S.A.E. carbon steels. A valve body 
made from this tubing and stress re- 
lieved after welding would be almost 
equal to 6 per cent chrome-0.05 per cent 
molybdenum heat-treated steel castings. 


Tubing Cast Steel 
Tensile strength, psi. 103,000 74,000 
Yield point, psi. 78,000 38,000 
Elongation in 2in.,% 24 24 
Reduction of area, % 62 35 


Drawings. show method of construct- 


*Presented by special permission of The 
American Welding Society. 
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ing a 2%-in. high-pressure valve by 
arc welding. First the transverse tube 
was sawed to the right length and a 
blacksmith swaged the ends. A large 
hole was burned vertically through the 
tubing, leaving %4 in. for boring. Next, 
a machinist chucked the tubing and 
bored a hole through it so that the 
vertical tube would slip in it. Since the 
horizontal tube is only % in. larger in 
diameter than the vertical tube, the hori- 
zontal tube has just enough metal left 
to hold the two valves together after 
boring through it. But the small amount 
of metal is burned out after tacking 
together. (See upper left-hand corner 
of drawing Fig. 3-A-1.) 

The vertical tube was sawed to the 
correct length and the top layer of Mon- 
el weld put in for the seat. Then the 
tube was turned on its other end and 
the rest of the bead run. With careful 
welding, this bead can be run without 
pinholes and flaws with Monel, stain- 
less, stellite, bronze or mild steel elec- 
trodes. 

Next, a templet was made to wrap 
around ‘the vertical tube. This laid off 
the two slots for the inlet and outlet 
of the valve. These slots were burned 
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Fig. 1. Parts of the 
valve 


neatly and trimmed with an air chip- 
ping hammer. The bottom of this tube 
was closed and it was slipped into the 
horizontal tube for welding. Welding 
details are shown on all of the draw- 
ings. 

Welded tubes were chucked up and 
the top of the vertical tube and ends 
of the horizontal tube faced and cham- 
fered for welding. Next, top plate and 
flanges were welded on. Now the body 
was ready for final machining which 
consisted of the following operations: 

1. Facing three flanges (as shown). 

2. Truing inside welds. 

3. Machining seat to proper angle. 

4. Drilling bolt holes. 

The bonnet of the valve was welded 
in a simple fixture which held the tub- 
ing, plates and bars in position . while 
being tacked and while final beads were 
run—bonnet required no_ preliminary 
machining of parts. It was chucked up 
only once for final facing of the bottom 
flange, boring of the two pieces of tub- 
ing, and facing the tubing at three 
places. 

Packing gland consists of one piece 
of tubing with a plate welded to one 
end and machined to fit. Stem guide 





was made from stainless steel tt ding 
and held in place by a light weld ‘ead 
of Monel. The valve stem and isk 
is Monel—both of conventional de. ign, 

Using same rates of labor costs and 
overhead figures, a welded valve cai be 
built for 52 per cent less than a <ast- 


Fig. 2. Completed valve 


steel valve. A cast-steel valve (standard 
2% in.) weighs 200 lb. Similar valve 
of welded steel weighs only 100 Ib. 
This 2%4-in. welded globe valve is good 
for a working pressure of 1500 Ib. and 
a total temperature of 750 deg. F. It 
was tested by hydraulic pressure to 
5500 psi. The American Bureau of Ship- 
ping has approved this design as practi- 
cal for valves for steam power plant 
equipment. Patent is pending on the 
method of construction and design. 
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Fig. 3. Details of welded valve construction 
with an exterior view of a welded globe valve 
welded in a pipe line below (A-3) 
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Of Course The 65 Degree 
Ruling Saves Heat, But— 


A recapitulation of the various and sundry comments and 
ideas evoked by Problem 26 in the January issue. Last month 
we presented the prize winning letters but because of lack 
of space were unable to comment on the many other fine 
letters received. The question was, does the 65 deg. ruling 
save fuel? A legal answer would be simple enough—yes, but 
engineers cannot answer questions as simply as that. 


ON THE MORNING of February 2, the 
second day ‘after the official close of 
the January Prize Contest, a great 
clicking and clattering, like castanets 
in a wild Spanish dance, issued from 
the chambers of the Chief Justice. 
People passing the room looked in ex- 
pecting to see somebody in a shawl 
dancing on the desk or other such 
wild revelry. But there were no danc- 
ing girls, no hot tomatoes—there was 
nothing warm about the scene. The 
chattering was merely the chattering 
of the judges’ dentures as they sat 
shivering in a temperature of 65 deg. 
trying to award the prizes. Outside 
the wind howled—and it snew. 

There the judges sat shivering and 
moaning. There was_frost on their 
whiskers and as they pawed through 
the contents of the bag of mail with 
their numbed hands they cursed the 
OPA, Harold Ickes and the bureau- 
crats generally. 

“Sixty-five degrees! What nitwit 
suggested it? Saves fuel? Of course it 
does you old dodo—any fool knows 
that, but it congeals butter, and here 
we sit freezing to death.” These were 
some of the comments. 

It would be too painful to recount 
the acrimonious discussion that con- 
tinued throughout the day. At various 
times messengers went out from the 
chambers returning each time with 
packages that looked as though they 
might contain bottles. The mystery of 
the packages was never fully solved 
but it was noted that after the arrival 
of each package the harangue inside 
increased both in tempo and intensity. 

As already explained in the March 
issue, the B. of J. finally did award 
the prizes but by that time the mem- 
bers were in such a stupor, from cold 
or from other causes—we suspect the 
latter—that nothing really was known 
about the relative merits of the va- 
rious opinions expressed in the letters 
received until we read them ourselves. 

\s we suspected and as was pointed 
out by the prize winning letters in the 
March issue, most of the contestants 
agreed that the 65 degree ruling did 
save fuel. As pointed out by Albert 
Fisch, Jr., Power Survey Engineer of 
R.C.A.-Victor Division at Camden, 
N. J., “There can be no conflict of 


tho:ghts on whether fuel is saved if 
the :emperature is held at 65 ‘deg. in- 
stea.! of a higher temperature. Reams 
of p.per, showing tests and mathemat- 


ical solutions have been used to prove 
this. The simple equation which. says 
the heat loss of a room or building is 
proportional to the difference of the 
inside temperature and the outside 
temperature still stands.” 

“The big problem” says Mr. 
Fisch, “in the minds of most engineers 
is not the 65 deg. maximum tempera- 
ture, but the idea of intermittent heat- 
ing—heat during the day and shut 
down during the night. Will there be 
a saving? One group says there will 
be no saving or that it will be too 
small to worry about; the other side 
says a considerable saving can be ap- 
preciated. Could it be, as so often is 
the case, that both are right? 

“Heating systems designed in peace 
time usually allowed for slight over- 
loads. No thought was given to this 
extreme intermittent heating. To oper- 
ate under such war time restrictions, 
quick re-heating in the morning is nec- 
essary; oversize equipment must be 
available to do this. The system must 
not only hold its own against heat loss, 
but must give the entire building a 
heat gain to establish a 65 deg. temper- 
ature. Theoretically, if the building 
could be brought up to 65 deg. in- 
stantly the saving would be equal to 
all the heat saved during the night. 
The closer the time of re-heat comes 
to being instantaneoits, the larger the 
saving. * * *” As for cold end rooms, 
Mr. Fisch points out that this may be 
due to bad design or bad maintenance. 

All of which seems good sense. 


Mr. Klent, Knows Whereof He Speaks 

An interesting letter was the one 
submitted by Wm. W. Klent, Jr., of 
Kansas City, Mo. He says that he 
had a number of years’ experience as 
a heating engineer with a gas and 
electric company. During this time he 
figured five or six hundred heating es- 
timates in stores, homes and other 
buildings, and afterwards examined the 
heating bills. “It is surprising,’ he 
writes, “how undependable most people 
are in quoting their own heating costs 
* * * The primary theory of heating 
engineering is that the rate of heat 
transfer between the air on the two 
sides of a structure is directly propor- 
tional to the difference in temperature 
between the two sides * * * a ten 
degree decrease of inside temperature 
shortens the heating season two weeks 
or a month. Actually it has been 
proved that an increase in room tem- 









perature of one degree increases the 
fuel consumption somewhere between 
2% and 3 per cent (in the 60 deg. to 
80 deg. F. range). Thus, we may ex- 
pect a drop in fuel consumption of 25 
per cent with this year’s 65 deg. tem- 
perature as compared to last year’s 
75 deg. 

“Several experiments were run by 
my company on Our Hero’s problem, 
of the advisability of a reduced tem- 
perature during the night. We used 
recording thermometers and timing 
devices on automatic forced air gas 
furnaces during weather temperatures 
around freezing. We found that if 
the thermostat was turned down 10 
deg. at retiring, no fuel would be re- 
quired for 4 or 5 hr. as it took the 
house that long to cool to the lower 
temperature. It required from 30 min. 
to an hour to bring the temperature 
back to normal. Very little fuel was 
used during the night. If the thermo- 
stat was lowered more than 10 deg. 
too much time was required to bring 
the temperature back to normal, es- 
pecially in sub-zero weather. This 10 
deg. reduced temperature during the 
night reduces fuel consumption about 
10 per cent.” 

Mr. Klent closes his letter with va- 
rious suggestions regarding insulation, 
one of timing devices on thermostats — 
and finally lets loose with this: “If 
Our Hero wants a stumper, let him 
ask, ‘How can we convince the ladies 
that they can live in temperatures of 
65 to 70 deg?” 

Personally, we advise Our Hero 
to lay off that one. He is in deep 
enough without bringing sex into the 
discussion. 

Difference of Opinion Makes Horse Races 

Mark Twain is credited with having 
said that. Just now we are not con- 
cerned with horse racing but we can 
point to some difference of opinion. 
Mr. Klent, as has been shown, is very 
positive that the 65 deg. ruling will 
save fuel; indeed, his experience proves 
that it does. Now, however, we have 
a man whom we shall refer to as 
T. M. S., since he says his letter is 
not submitted for the contest and that 
it is just his opinion. He hails from 
Wilkes-Barre, Pa. 

“T am not a college graduate,” says 
he, “nor an expert in algebra, neither 
can I boast of being an economist, 
but I have had a whale of a lot of 
actual experience in this business of 
heat, etc., and it seems this ruling is 
in line with others emanating from 
Washington, viz., saving razor blades 
to make a battleship, and setting the 
clock ahead an hour to save electric 
current. 

“Every engineer knows that it costs 
more to cool down a boiler, for ex- 
ample, and then build it up to work- 
ing steam pressure again. Every re- 
frigerating engineer knows that if he 
shuts off refrigeration on his freezing 
tanks, cold storage houses or what not, 
it takes just as much time, coal, and 

1T. M. S. fails to understand that the 
change to War Time was made not to save 


kilowatt-hours but to relieve generating ca- 
pacity by changing the time of peak loads. 
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work, to bring them back to normal 
temperature again. 

“It seems a question of saving at 
the spigot and wasting at the bunghole 
to yours truly. If we have a house, 
room or what not, heated to 70 deg., 
and allow it to cool off to 40, why 
in heck don’t we lose that much heat 
and have to replace it again? Per- 
sonally, I know by ACTUAL experi- 
ence in heating my home for several 
winters (on Long Island), that it took 
more coal to let the house cool off 
at night, and bring it up again to nor- 
mal heat next day, than it did to keep 
it warm all the time. 

“There is some law and rule for fig- 
uring this out. I haven’t the time or 
inclination to go into it. All this is 
like the Irishman cutting down on his 
horse’s feed. When he got him to 
where he could live on nothing, he 
died.” 

Well, that’s that. T. M. S., you 
see, is very positive. He knows by 
actual experience that intermittent 
cooling uses up more fuel, whereas 
Mr. Klent’s experience proves the op- 
posite. It would be interesting to have 
Mr. Klent’s opinion of T. M. S.’s 
opinion and vice versa. 

Mr. Calvert Draws a Diagram 

T. M. S. might or might not be 
convinced by the diagram Fig. 1, sub- 
mitted with the letter from Julian P. 
Calvert of Flushing, N. Y., but it is 
interesting. Says Mr. Calvert, “The 
Bureau of Mines is correct in its state- 
ment that lowering the temperature 
does effect an appreciable saving in 
the quantity of heat supplied. But 
this reduction in the amount of heat 
required does not necessarily mean 
a saving in fuel. A saving in fuel de- 
pends upon the type of firing, method 
of operation and the efficiency charac- 
teristic of the steam generator. * * * 
The difference in cost between contin- 
uous operation and overnight shut- 
down depends upon the particular 
steam generator’s start up and bank- 
ing losses. In the diagram (Fig. 1) 
the solid lines represent the boiler out- 
put, and the dotted lines the desired 
room temperature (65 deg.). If the 
shaded areas A and B (banking peri- 
ods) are greater than C (start up 
period) there is a saving in fuel by 
the overnight shutdown. If C is 
greater than A and B, then it is better 
to operate continuously.” 

Comments From California 

At least two replies came from Cal- 
ifornia, where we thought nobody 
knew anything about heat rationing. 
One of these was from our old friend 
Bill Maddock of Hermosa Beach, and 
the other from Homer H. Crider, of 
Yosemite National Park. 


Mr. Calvert's Diagram 


Says Bill Maddock, “It takes nerve 
for a fellow 3000 miles away to try to 
tell a man in the East how much a 
10 deg. reduction in room temperature 
will amount to on his yearly fuel bill, 
but here goes. 

“First of all, consider this business 
of starting and stopping, or the com- 
mon term ‘banking.’ Those of us in the 
power game have had this question 
thrown at us for years. The fundamen- 
tal reason that-any heat has to-be added 
to any heat process over the actual 
amount needed is on account of heat 
loss. This heat loss is manifested as 
radiation, convection, infiltration, etc., 
all of which are a function of temper- 
ature difference. Any given room with 
a tempcrature of 100 deg. F. inside? 
and a 0 deg. F. outside will have twice 
as much heat loss than if it were only 
50 deg. F. inside. If a room of 100 
deg. F. had its heat supply shut off 
there would be a rapid reduction at 
first and then the rate of fall would 
diminish as the temperature inside got 
less and less. In any event the total 
amount of heat loss over a given pe- 
riod of time would be less than if the 
original 100 deg. F. was maintained. 
I have always insisted that the extra 
firing required to reheat is ‘mentally 
magnified’ by impatience to where it 
seems out of balance, and is not sub- 
stantiated by records. In most in- 
stances it will pay to ‘bank’ rather 
than to hold. | 

“As to how much or how little fuel 
is or can be saved by the 10 deg. re- 
duction can be approximated by cal- 
culations. First get a listing of the 
hourly temperatures below 65 deg. F. 
and below 75 deg. F. Take the dif- 
ference between the 65 deg. F. and the 
actual temperature for each of the 
hours and total. This gives a figure 
that could be termed ‘degree hours 
per year.’ Do the same for the hours 
that the temperature is below 75 deg. 
F. The net saving in fuel should be 
in direct proportion to the two sums. 
The regular weather bureau has this 
data but may decline to give it out 
as a War precaution, and, if so, here 
is a less difficult and less accurate 
method. 

“The American Gas Association has 
adopted as standard a Degree Day. A 
degree day is a day in which the mean 
temperature is one degree less than 
65 deg. F. My handbook gives New 
York as having a heating index num- 
ber of 5290 degree days per year. Also 
it shows that all of these days fall 
within the months of October to May 
or in about 240 days. Then it may be 
assumed that the mean temperature 
for those days is 

5290 = 240 (65 — T) 
From which T is equal to about 43 F. 
Now if the figure of 65 is replaced-by 
75 deg. F. and the number of days 
held the same 
(75 — 43) K 240 = 7800 degree days. 
Now from this relation it can be shown 


2Only a Californian would use 100 deg. for 
an example. 


that the fuel required to hold a ‘oom 
at 65 would be 


5290 
— or 68 per cent of what it would 


be if the room were held at 75 F. The 
saving would actually or probably be 
more than this because the heiting 
season would be shorter, the banking 
hours longer, and also because the 
rooms would be less comfortable re- 
sulting in earlier retirement. 

“This is all in theory. It is my per- 
sonal opinion that a hospital wouid be 
a poor place to experiment along this 
line. The patients confined do not have 
the same temperature requirements as 
healthy people, and the attending per- 
sonnel are subject to enough exposure 
of ‘bugs’ without adding the discom- 
fort of cold. From the few hospitals 
that I have had a chance to observe, 
it has been noted that the laundries 
and kitchens take as much steam as 
the heating systems, and that in some 
cases even all of this steam had first 
passed through a generator prime 
mover for electric power supply.” 

So much for Bill Maddock’s analysis 
of the question. Mr. Crider, who 
dwells in Yosemite National Park 
(lucky guy) feels the problem is di- 
vided into two parts: first, that which 
pertains to end rooms and second, that 
concerned with the possible saving to 
be made by lowering the temperature 
at night. 

The end rooms, he says, should be 
considered from a corrective angle. 
The cold end rooms imply a fault in 
the heating system which should be 
corrected. 

“The second part,” he points out, 
“might be a matter of facts and figures 
as an air-conditioning problem of 
which heating is one phase. As such, 
in terms of resistance, conductivity 
and specific heat of various building 
materials, some rather interesting facts 
are available. Not the least important 
of the factors involved are those of 
usage, opening of doors and window 
leakage, which usually comes under 
the term of exfiltration. At any rate, 
when all losses are considered, if the 
heating system does not supply heat 
during the period in which a building 
is reducing from a higher to a lower 
temperature point which is to be main- 
tained, there is no saving. The reason 
is that the building itself is supplying 
the heat known as specific heat. This 
is replaced in exact amount during the 
raising part of the cycle. There is 4 
time lag between raising of the aif 
temperature and replacement of the 
specific heat in the walls; but any such 
heat used is again replaced in the 
course of the cycle. 

On the other hand, if the pre-de- 
termined lower level is reached prior 
to the time set for the temperature to 
be raised again and if the heating 
facilities are used, then the difference 
in the amount of fuel consumed and 
what might be consumed if the higher 
temperature was being maintained, is 
what is actually saved. The extra fuel 
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ysed in again regaining the higher 
point is not counted because that bal- 
ances with what was saved by use of 
the specific heat. 

It is possible to compute from air 
conditioning specifications the heat 
load of any building under any condi- 
tions. Considering the human usage 
load as static and the inside-outside 
differential as a variable, it would be 
practical to set up a heat load schedule 
for each five degrees outside tempera- 
ture. To do so in this article would 
not be possible; but it would be pos- 
sible to select an example from such a 
schedule and illustrate the saving made 
by dropping the temperature during a 
part of a 24 hr. period. 

The example which Mr. Crider pre- 
sented proves his point but for lack 
of space it is not reproduced here. 


A Little Education in Heat Laws Would Help 

Eugene R. Ambrose, Heating, Ven- 
tilation and Air Conditioning Engi- 
neer at the American Gas & Electric 
Co. in New York feels that people 
should be educated in how to reduce 
heat losses. Quoting from his letter: 
“In all the rules (regarding the 65 deg. 
ruling) which I have seen, nothing has 
been said on where or how this 65 deg. 
temperature is to be measured; 
whether in a double exposure, single 
exposure, or internal room, whether on 
the floor, at the ceiling, or elsewhere. 

If a lower temperature is main- 
tained within an enclosure, there is 
little doubt that fuel saving would re- 
sult, in proportion to the temperature 
reduction. However, the chief difficulty 
is the maintaining of this predeter- 
mined temperatures A majority of the 
heating systems now installed are not 
zoned and are manually operated, 
which usually results in wide tempera- 
ture fluctuations. In order to main- 
tain a uniform temperature throughout 
a house, building, etc., it is almost nec- 
essary for the system to be properly 
zoned and have automatic controls. 
The cost of the necessary alterations to 
existing systems to obtain this uniform 
temperature is usually prohibitive, con- 
sequently most of the systems are op- 
erated so that the temperature fluctua- 
tion will never fall below that required 
for minimum comfort. This type of 
regulation results in a higher average 
temperature. 

Quite a few articles have appeared 
by medical men stating that 65 deg. F. 
is satisfactory from a health stand- 


. point. To my knowledge no conclu- 


Sive tests have ever been made to defi- 
nitely prove this point and furthermore 
it would be next to impossible to ob- 
tain reliable test data since too many 
variables are involved. The type of in- 
dividual (thin, fat, active or inactive), 
type of clothing, room drafts, sur- 
rounding wall temperatures, amount of 
infiltration, and window location are 
Just a few of the influencing factors 
whic must be considered. 

Ii the 65 deg. F. ruling is not the 
answer, then what is the correct ap- 
Proach to reduce fuel consumption? To 
me the better and more sensible solu- 


tion to the problem would be to edu- 
cate the people on how to reduce the 
heat loss (making available necessary 
funds for improvement) and how to 
provide proper maintenance of the sys- 
tem. 

A recent article appeared in the 
University of Illinois Engineering Ex- 
periment Station Circular 26 showing 
what heat loss reductions can be made 
in a typical 3-story house having a 
heat loss of approximately 150,000 
B.t.u./hr. with an 80 deg. F. tempera- 
ture difference. 

1. Window weather-stripping re- 
sults in a reduction of approxi- 
mately .... 1 

. 2 in. roof insulation results in a 
reduction of approximately....13% 

. 2 in. wall insulation results in a 
reduction of approximately....17% 

. Installation of storm sash re- 
sults in a reduction of approxi- 
mately 
The largest single reduction in heat 

loss is the storm sash windows. If 
items 1, 2, 3 and 4 are all carried out, 
a 61 per cent reduction in heat loss 
would result. The above mentioned 
article also shows that if 35% in. insula- 
tion is used on roof and walls, together 
with storm sash, a 66.1 per cent re- 
duction could be made. 


Definitely, Yes 

John W. Hogg of E. I. du Pont de 
Nemours & Co., Philadelphia, is very 
definite. “The answer to your ques- 
tion,” he says “is yes. ... Many com- 
plicated formulas are available on heat- 
ing but I assume you want a straight- 
forward non-technical explanation. 

“The total heat which must be 
supplied by a heating plant is equal to 
the heat lost by transmission through 
the various materials which form the 
enclosure, the heat necessary to warm 
infiltration air and if mechanical ven- 
tilation is used, the necessary heat to 
warm this air. 

“Since the average residence does 
not have mechanical ventilation, two 
factors are involved—transmission and 
infiltration. 

“Transmission: In a given struc- 
ture or enclosure the rate of heat 
transmission from the inside to the out- 
side is substantially proportional to the 
difference in temperature between the 
inside and the outside. (For instance, 
for an outside temperature of 30 deg. 
and an inside temperature of 65 deg. 
compared with the same outside tem- 
perature and an inside temperature of 
75 deg. there will be only 100 (65—30) 
+ (75—30)=77.8 per cent as much 
heat lost to the outside at an inside 
temperature of 65 deg. as with a tem- 
perature of 75 deg.). 

“Infiltration: The amount of infil- 
tration air will be more (Is usually 
less) in an enclosure maintained at a 
temperature of 65 deg. than at a higher 
temperature. Accordingly the same 
amount of air (from infiltration) will 
require heating from the outside to the 
inside temperature. Hence, less fuel 
will be required to heat it if it is raised 
from outside temperature to 65 deg. 


than if raised from outside temperature 
to one above 65 deg. (For instance, 
if the outside temperature is 20 deg. 
and the two inside temperatures to be 
compared are 65 deg. and 70 deg. re- 
spectively, the heat to be supplied in 
the first case compared to the latter 
will only be 100 (65—20) — (70—20) 
= 90.0 per cent as much, specific heats 
and quantities being the same in each 
case.) 
How Far is it to Chicago? 


Our old friend Harold D. Brown 
of Lombard, Illinois, who has partici- 
pated in these contests before says the 
question is very much like asking, 
“How far is it to Chicago?” The an- 
swer depends on where you are when 
you ask the question. How much fuel 
will be saved depends upon what tem- 
peratures have been maintained in the 
past and upon what the outside tem- 
peratures are. In Chicago, he claims % 
or more of the fuel would be saved by 
lowering the inside temperature from 
75 or 80 deg. to 65 deg. Quoting from 
his letter, “One office building in Chi- 
cago saved approximately 1/3 of the 
steam used for heating by trying to 
keep the offices at 75 deg. instead of 
allowing part of them to become over- 
heated so that the tenants opened the 
windows to cool off. This is not a 
guess; records were kept of the 
amount of steam used per 1000 cu. ft. 
of space per degree day per day. 

“Before the heating system was put 
in first class condition and steam pres- 
sure controlled to give the proper 
amount of heat, the steam consumption 
was 0.9 Ib. to 1.0 lb. per 1000 cu. ft. per 
degree day per day. After the steam 
was more closely controlled the con- 
sumption was 0.6 lb. or less. 

“Another plant made a saving of 
from 10 to 20 per cent in their fuel by 
removing some of the water pockets 
from the steam lines so that it was not 
necessary to overheat part of the build- 
ings in order that other parts could 
have enough heat. If there are doubt- 
ing Thomases the actual figures can 
be had to prove this statement. 

“On both of these jobs a much 
larger saving could be made by reduc- 
ing the inside temperature to 65 deg. 

“All of the experiments carried on 
in space heating or cooling proves that 
the heat loss or heat gain increases or 
decreases as the temperature difference 
between the outside and inside in- 
creases or decreases as the tempera- 
ture difference between outside and 
inside increases or decreases. . . . I be- 
lieve the reason that many people be- 
lieve that there would not be any sav- 
ing in lowering the temperature to 65 
deg. is because they do not take into 
consideration the many factors which 
enter into building heating such as 
hours of sunshine, wind velocity, 
amount of heat in outside air, air mo- 
tion in the occupied space and the ef- 
fect of wall temperature. . . . Shutting 
down at night should show a savings 
but there are many factors to consider 
such as length of time allowed for 
warming up when the heat is put on 
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again, boiler efficiencies during regular 
operation and during the warm up pe- 
riod, etc. ... I have not used theory 
to prove what I have said because if 
Hero want theory many examples are 
worked out in the A.S.H.&V.E. Guide.” 

Joseph M. Chambliss of Buffalo, 
N. Y., thinks very much as Mr. Brown 
does about the problem. He also men- 
tions the factors of wind velocity, sun- 
light, efficiency of heating system, etc. 
: . As to lowering the temperature 
at night, he points out. an investigation 
made by the N.D.H.A. indicated that 
a definite saving usually can be made 
in heating a building 11 to 16 hr. daily 
as against 17 to 24 hr. 


Stanley Eriksen pointed out in his 
letter that in working with high pres- 
sure boilers, when the pressure was 
dropped from 165 Ib. to 125 lb. with 
the load taken off, the consumption of 
coal was more than cut in half. It 
was also possible to raise the pressure 
again in rather a short time. 

Edward P. Stahl was quite em- 
phatic in regard to the question of 
humidity. “Humidity bears a direct 
relation to bodily comfort and fuel 
saving. Little is understood about this 
subject. 

“Most of our homes and_ public 
buildings are overheated with excess- 
ively dry air in the winter time. The 
air is fairly ‘baked.’ In most homes 
heated to 70 deg. F., and higher, in 
cold weather, the humidity is generally 
less than 25 per cent, which is drier 


than any natural climate in the world, 


even drier than in a lot of deserts. 
Since most air in homes and public 
buildings is dry, it is necessary to 
counteract or offset the drying out of 
the air by evaporating moisture. This 
must be done artificially. 

“Scientific investigations have shown 
that temperatures ranging from 66 to 
68 deg. F. with fair humidity, say about 
50 per cent, is considered the most 
healthful. People living in these tem- 
peratures will find themselves less an- 
noyed by dry irritable skin, irritations 
of the throat and bronchial trouble. 
They are easier to live with. Air 
heated to 66 to 68 deg. F. and a rel- 
ative humidity of 60 to 70 feels warmer 
than a temperature of 70-75 deg. F., 
and a relative humidity of 20 per cent. 
This is a good thing to remember 
these days when everyone is trying to 
save fuel and still be comfortable. 

“A relative humidity from 45 per 
cent to 50 per cent is found most 
nearly ideal for homes and business 
places. The question arises, what is 
meant by a relative humidity of 50 
per cent? This means that the air in 
the room contains 50 per cent of the 
amount of moisture it might hold at 
a given temperature if it were satu- 
rated, moisture in the form of vapor, 
not visible steam or fog. 

“The question naturally arises, How 
much water must be evaporated daily in 
an average seven or eight room house 
in order to keep the humidity anywhere 
near the ideal of 50 per cent when the 
air is heated from below freezing to 
68 deg. F. or higher? The. answer is 


10 to 12 gal—better still, 20 gal. Or- 
dinary humidifiers or cans fastened to 
heaters that evaporate 1 or 2 gal. a 
day are of little or no use. Impro- 
vised cans or tanks with wicks can 
be fastened to the registers or radi- 
ators which will evaporate the proper 
amount of moisture. Standard humid- 
ifiers can also be secured on the open 
market that will accomplish this. 
“Recently a survey was made in 
Chicago by physicians and health offi- 
cials with the idea that if school chil- 
dren were educated to pursue their 
activities in cooler rooms they, in turn, 
would educate their parents along the 
same line. After thorough investiga- 
tion and experimentation, it was found 
that by a very little adjustment of the 
building conditions, warm open air 
rooms could be secured and children 
thrived just as well in temperatures 
from 60 to 66 deg. F., when sufficient 


humidity was supplied as in wa: mer 
air, and no extra clothing woul be 
needed. It has been demonstrated 
that children do better in a temper: ture 
about 66 deg. F. than in higher ‘em. 
peratures. 

“Everybody who will warm «> to 
a cooler theory will be healthier and 
will save fuel. 

“Don’t forget the way our ances- 
tors used to get along with little heat. 
They did all right with a fireplace and 
later with wood and coal stoves and 
it was plenty colder than 65 deg. PF. 
in most of their homes.” 

In a closing comment from J. M. 
Hartman who won duplicate third 
prize, he points out “that an indoor 
temperature of 65 deg. may not be 
uncomfortable even to the ladies if 
there is no thermometer to observe, 
providing there is sufficient humidity. 
But try to maintain that humidity.” 


LETTERS ano COMMENTS 


Comments on Humidity 
Control 


I HAVE read with interest the articles 
by F. S. Graham in the October and 
December, 1942 issues of Power PLANT 
ENGINEERING and find them very in- 
structive. Since the subject of humid- 
ity control as related to the preserva- 
tion of foods in refrigerated rooms is 
one of great importance, the methods 
employed to obtain satisfactory hu- 
midity control are of equal importance. 

The author has clearly shown how 
great quantities of food stuffs may be 
wasted by improper humidity in the 
storage rooms, especially as regards 
the dehydrating effect of low humidi- 
ties on meats, etc. The experience of 
many engineers and merchants will 
substantiate Mr. Graham’s statements 
in this respect. 

Several statements made by Mr. 
Graham should, in my opinion, be sub- 
jected to analysis based on the methods 
and the results being obtained by the 
application of the most modern, pres- 
ent-day practices in preserving foods 
by refrigeration. 

First, I would like to refer to the 
author’s statement in the October is- 
sue that the amount of heat to be re- 
moved from foods placed in the re- 
frigerator is from two sources—‘the 
heat in the food when placed in the 
refrigerator and the chemical heat 
produced by decomposition.” 

When food decomposes, decomposi- 
tion is the result of decay and physical 
breakdown due to bacterial action. 
If such action is of sufficient magnitude 
to liberate even a small amount of 
heat as mentioned by the author, it 
would appear that spoilage would occur 
to a degree that would render the food 
dangerous and unsuitable for human 
consumption. There often occurs heat 
liberation from certain foods in re- 
frigerated storages, particularly those 
carried above 32 deg. F. that results 


from the continued ripening or living 
processes for a period after storage. 
This is known as vital heat the magni- 
tude of which is dependent upon the 
degrees of ripening when placed in 
storage and the temperature of! the 
food when first stored. 

Unfortunately, the humidity condi- 
tion that approaches the ideal from 
standpoint of. dehydration, is not ideal 
as regards bacterial growth. High 
humidity, in refrigerated meat storage 
rooms for example, greatly reduces 
loss in weight due to dehydration, but 
it also increases greatly bacterial 
growth. To hold losses in weight to 
a minimum the humidity must be high 
and yet were we to attempt to elimi- 
nate all shrinkage, due to loss in liquid 
content of meat, it would, as shown 
by the investigations of R. Heiss of 
Karlsrue laboratory, require that, the 
water vapor in the air must equal the 
saturated vapor pressure of the water 
held in solution in the meat surface 
which he found to be very nearly that 
of pure water and that a very high 
humidity of from 92.2 to 99.4 per cent 
in the surrounding air would be re- 
quired to completely prevent evapora- 
tion. This would of course be at the 
expense of high bacteria growth. 

H. Walter has found that bacteria 
will not multiply at humidities less 
than 96 per cent while Dr. Ewell has 
found that the air immediately in con- 
tact with meat has always a_ higher 
moisture content than does the gen- 
eral air of the refrigerated room which 
he states explains the growth of bac- 
teria upon meat in rooms where the 
humidity is much below 96 per cent. 

Now, referring to Mr. Graham’s 
discussion of the methods advocated 
by him for the control of humidity, 
the arguments which he advocates 
have not included any actual operat- 
ing data such for example as dry bulb 
temperature readings and humidity 
values for the various foods stored. 
neither does he supply information on 
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VERY man to his calling—the jack-of-all- 

trades and master of none is singing his swan 
song these days. In everything from building 
bridges to water treatment, you want the man 
who knows his job. Water treatment is so vast a 
subject, research in it has reached such a fine de- 
gree that only a few individuals have emerged 
who are true authorities on the subject. You'll 
find such men at Nalco working in one of the 
finest water treatment laboratories in the world. 
These men can end permanently your water 
treatment problems. No matter what your needs, 
it will pay you to call the Nalco Man—today. 





NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place a Chicago, Illinois 
Canadian inquiries should be addressed to Aluminate 
Chemicals, Ltd., 555 Eastern Avenue, Toronto, Ontario 


The Complete 
Water Treating 
Service® .... 


*Plant Survey plus Laboratory Research plus Con- 
trolled Chemicals plus Continual Check Reports. 
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the kind of foods stored in rooms in 
which tests were made. Likewise, no 
data are given showing measured air 
velocities and differences in tempera- 
ture between the air leaving the evapo- 
rators and air returning to the evapora- 
tors. 

The hypothetical case of the 10 ft. 
by 10 ft. by 10 ft. high room is lack- 
ing in many necessary details. For 
example, what kind of insulation for 
the room does he assume and what is 
the K value of same as stated in heat 
transfer per square foot per degree 
difference in temperature per inch of 
thickness per hour? What allowance 
was assumed for opening of doors to 
this room? What was the kind and 
weight of foods stored per day? What 
was the evaporating temperature in 
the cooling coil? What was the as- 
sumed heat -transfer per hour between 
the refrigerant and the circulating air 
per square foot of evaporating or 
cooling surface? Was this value con- 
stant winter and summer? What was 
the difference in temperature between 
the refrigerant and that of the air en- 
tering the coil? What was the differ- 
ence in temperature of the refrigerant 
and that of the air leaving same? 
What became of the water represented, 
either as water or frost on the evapora- 
tor, and did the water resulting from 
defrosting operations drain out-doors 
or on the floor of the hypothetical 
room to be again picked up by the air? 

In the absence of assumed data 
such as mentioned above, it is diffi- 
cult to see how the simple illustration 
of the 10 by 10 by 10 room carries 
much conclusive weight as to just 
what would happen in such a refrig- 
erated room. 

It has become the practice in recent 
years for engineers to give more and 
more consideration to the subject of 
dehydration of foods in storage and 
this has led to a decided change in 
the design of room evaporators which 
in turn has, to a very pronounced ex- 
tent, prevented dehydration. 

This has been accomplished, in 
many instances, by providing liberal 
cooling surface in the evaporators. 
This permits the carrying of higher 
suction pressures and therefore higher 
evaporating temperatures, which means 
that the cooling load may be handled 
with a minimum “split” or difference 
between the surface temperature of 
the evaporator and the temperature 
of the air passing over the evaporators. 

It is apparent that the smaller the 
temperature drop between the enter- 
ing and leaving air at the evaporator, 
the less the drying effect or moisture 
removal from it. Constant evaporat- 
ing pressure is maintained in the evap- 
orator by constant pressure valves, 
sometimes called back-pressure valves, 
which may be set to maintain any de- 
sired evaporating pressure and tem- 
perature regardless of the lower suc- 
tion pressure in the main suction line 
to the compressor. Such valves may 
be used on any type of coil evaporator 
or unit cooler. Thermostatically con- 
trolled, magnetic liquid valves stop 
the flow of refrigerant to the evapora- 


tor when the room temperature has 
reached the predetermined low point 
and restores the flow when the room 
temperature has risen to the prede- 
termined highest allowable point. 

In case of the small plant with 
only one room, the compressor is 
started and stopped by the thermosta- 
tic valve with opening or closing of 
the magnetic liquid valve. 

Where unit coolers are employed 
in installations requiring high relative 
humidities, the C. F. M. of the fans 
is relatively large thus preventing a 
wide split between the entering and 
leaving air. 

In selecting the blower or installing 
the usual pipe coils, the cooling sur- 
face provided is ample when the coils 
are frosted or between defrosting 
periods. 
Atlanta, Ga. C. T. BAKER 


Combustion Explosions in 


Pressure Vessels 

Sam Hawnsen’s article, The Part of 
Correct Lubrication in Equipment 
Maintenance, appearing in the Septem- 
ber issue mentions the possibility of 
combustion explosions occurring in air 
compressor systems as a result of ex- 
cessive compressor lubrication. 

Combustion explosions are not lim- 
ited to compressed air systems or re- 
ceivers alone, but may also occur when 
vessels used for processing or cooking 
are emptied of their contents by means 
of compressed air. Often, news items 
in giving an account of an explosion will 
attribute the accident to over-pressure 
and failure of the protective devices. 
Subsequent investigation by experts 
shows that actually a combustion explo- 
sion or detonation took place. 

Frequently, processing vessels con- 
tain gaseous hydrocarbons and deposits 
of carbon as a result of the reaction 
between the material being processed 


and the reagents used. Steam coils or. 


jackets may be used to hasten the 
processing, and when used the temper- 
ature conditions are often ideal for 
rapid oxidation developing into spon- 
taneous combustion, the oxygen of 
course being obtained from the air 
being used to force the contents from 
the vessel. 

Spontaneous combustion is due to 
the adsorption of oxygen by porous 
combustible substances. The adsorption 
generates heat and if the oxidation is 
sufficiently rapid the temperature nec- 
essary for self-ignition is soon reached 
and the substance starts to burn. Any 
heat supplied from an outside source 
such as steam coils or jackets would 
accelerate the oxidation. Once the de- 
posit has reached a temperature to 
cause self-ignition the mixture of air 
and gaseous hydrocarbons would start 
to burn. 

Gaseous explosions are reputedly 
said to pass through certain phases 
commencing with relatively slow flame 
diffusion or propagation, which accel- 
erates rapidly culminating in a phase 
of maximum speed and intensity known 
as a detonation. Here again, the heat- 
ing effect of steam coils or jackets, or 


the residual heat left in the vess«l or 
its insulation would assist in acc-ler- 
ating the extremely rapid oxidation 
leading up to a detonation. 

There is some phenomena conn. cted 
with detonations that is difficult to ex. 
plain (at least by me) in tha‘ the 
pressure generated by the explosion of 
the combustible mixture is apparently 
not evenly distributed throughoui the 
vessel, Both heads may be blown out, 
or one head blown out and the other 
considerably distorted, but in cither 
case leaving the shell intact. 

Explosions have occurred in pipe 
lines that have ruptured the pipe at 
several points but leaving intervening 
sections untouched. This cannot he 
laid to weakness or defects as often 
the failure takes place in the stronger 
section leaving the weaker or defective 
sections unharmed. 

One explanation is that as the gas- 
eous mixture ignites it burns with the 
flame traveling along the length of the 
vessel. Preceding the flame there is 
an increase in temperature accompanied 
by an increase in pressure. This pres- 
sure wave preceding the combustion 
along the length of the vessel has a 
cumulative effect and compresses the 
unburned gas to such a degree that 
the temperature rises sufficiently to 
cause the ignition of the remaining 
mixture all at once, thereby causing 
the detonation and blowing off the 
head that the pressure wave was ap- 
proaching. 

A so-called retonation or back surge 
of the explosion wave then is believed 
to pass through the shell leaving it 
intact, but the directional effect of the 
explosion wave blows off or distorts 
the head on the opposite end of the 
vessel from where the detonation took 
place. 

Of course the different steps or 
phases outlined all occur with extreme 
rapidity and are all over before the 
conventional safety valve or pressure 
gage can operate or indicate excess 
pressure, due to the inertia of their 
parts. The only possible means that can 
relieve the pressures attained so swiftly 
by a detonation or combustion explo- 
sion in a vessel would be a frangible 
or rupturing disc, or possibly a water 
seal. The latter would probably be lim- 
ited to use where the operating pressure 
was very low. 

. The ease with which vessels may be 
quickly emptied of their contents by 
means of compressed air has appealed 
to many engineers and is often used 
when the engineer has no realization 
of the hazards involved. If air is being 
used for such a purpose it would be 
worth the engineer’s time and efforts to 
do a little investigating to determine if 
the material or substance being han- 
dled, or its residue has any combustible 
qualities. If so, steam may often be 
used as an evacuating medium. ! 
steam cannot be used because of diff- 
culty in reclaiming the material or sub- 
stance, it would be better to draw-0 
by gravity than ‘chance a combustion 
explosion. 
Melrose, Mass. 


O. W. MALARKEY 
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QUALITY COUNTS ~ 
Now More Than Ever 


Quality in valves has always been synonymous with the name 
“Lunkenheimer” and through the years Lunkenheimer Quality has 
been the standard by which good valves are judged. Constant 
improvement and refinement have kept Lunkenheimer abreast of 
ever-changing conditions and requirements. 


When unprecedented demands arose to produce essential war 
equipment for the Army, Navy, Maritime Commission and Air 
Force, Lunkenheimer facilities naturally were called upon to pro- 
vide necessary valves, boiler mountings, lubricating devices and 
aircraft fittings. And now, with the entire productive capacity 
devoted to war work, less important requirements must be deferred. 


However, when post-war conditions come, Lunkenheimer will be 
ready to meet the demands of constantly changing processes for 
advanced designs of improved quality for every industrial need. 


The complete facilities of Lunkenheimer distributors are at your: service. 
They'll go all out to help you get the things you need. Ask for Catalog 78. 125 Ib. S.P. Bronze Gate 
Single Wedge Disc 
Non-Rising Stem 
ESTABLISHED 1862 


THE LUNKENHEIMER So 


—w QUALITY’ 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 


EXPORT DEPT. 318-322 HUDSON ST., NEW YORK 


125 Ib. S.P. Bronze Gate 


Double Wedge Disc 
Rising Stem 


@RBNZE, IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 LB. S.P.; 
BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 
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Questions 


And 


Answers 








Question No. 221 


Can He Connect 220-v. 
Motor to Run on 110 v.? 


CAN you give me any information on 
re-connecting a 220-v. d.c. motor for use 
on 110 v. so it will run at its normal 
rated speed and horsepower? In these 
days of limited equipment, we often are 
able to purchase the 220-v. d.c. equip- 
ment, but as our current is 110 v. we can 
only get half the capacity of the motor. 
Waukesha, Wis. C. W. W. 


Question No. 222 


How Prevent Fuses 
from Blowing? 


ALL My 220-v. power fuses, clear back 
to and including the main board, are 30 
amp. An overload will frequently blow 
the fuses on the main board, putting all 
machines out of operation. We have re- 
newable fuses. 

Would it do any harm if I put in two 
30-amp. links in each of the main board 
fuses? All machines are protected indi- 
vidually by 30-amp. fuses. If I did put 
in two links, how much would that in- 
crease the amperage? Twice, or more? 
Peterborough, N. H. Ay tise. 


Question No. 223 


Why Does Total Heat 
Decrease Above 450 PSI? 


Is THERE any simple explanation of 
the fact that the total heat of saturated 
steam begins to fall off as the pressure 





STICKING YOUR NECK OUT 


ALL Q. & A. Readers are reminded again 
of this comment on page 85, August 1942 
issue, P. E. & E., by Editor Morris, now Capt. 
Morris, U. S. A.: "We realize that many 
questions are incomplete and that such ques- 
tions cannot be answered fully without as- 
suming certain data or conditions that may 
not be given. This is always permissib'e. 
After all, the question states a problem that 
is bothering some engineer. A definite an- 
swer is not nearly so important to him as is 
the method of approach. Your neck may 
get stepped on—that's the price one must 
pay for stepping out of the ranks to lead 
rather than to follow blindly."—R. H. M. 





increases beyond 450 psi. absolute? 
(Keenan & Keyes Table gives the same 
maximum value for 420 to 470 incl.— 
Ed.) Can this be explained by saying 
that the specific heat of steam becomes 
less at high pressures? I should appre- 
ciate it if you can explain this without 
too many technical terms. 


St. Louis, Mo. A; W. C. 


Question No. 224 


Will He Save Coal by 
Watching Steam Gages? 


I HAVE no means of finding out the 
following so I am asking you to help me. 
I have charge of a low-pressure heating 
plant and I would like to know whether 
I could effect a saving in coal by more 
careful attention to the steam pressure 
carried, If I can heat the building with 
20 tons of coal a month when I do not 
have any pressure on the system as in- 
dicated by the steam gage but read a 
temperature of 212 deg. on a thermometer 
in the steam line, how much more coal 
would I burn if I kept 5 Ib. pressure 
on the system? This may sound impos- 
sible, but it is actually a fact that I heat 
all the radiators in the building with 
no complaints, when there is no indication 
of any steam pressure on two steam 
gages located at widely separatéd points 
on the system. Of course, they may not 
read correctly, but I know that the ther- 
mometer is correct as I tested it in boil- 
ing water and it read 212 deg. I am 
wondering whether it would make enough 
difference in the coal bill to keep a close 
watch on this. 

Cleveland, O. C. C. McILyar 


THE AMOUNT of coal used in heat- 
ing your building is not so much de- 
pendent upon the steam pressure carried 
in the system as it is upon the quantity 
of steam used in heating the building. 
Given a certain amount of steam used, 
the amount of fuel used will be higher 
for a pressure of 5 Ib. than for 0 Ib. 
but actually the difference will be ex- 
tremely slight. 

The total heat of steam at 14.7 Ib. 
abs., that is 0 lb. gage as given in steam 
tables, is 1150.4 B.t.u. per 1b., whereas 
at 20 Ib. abs., or 5 Ib. gage, the B.t.u. 
content of steam is 1156.2. In other 
words, steam at 5 Ib. pressure contains 
5.8 B.t-u. per lb. more heat than steam 
at atmospheric pressure, that is at 0 
Ib. gage. 


With an average bituminous cal of, 
say, 12,000 B. t. u. per Ib., and as» aming 
a boiler efficiency of, say, 70 pe: cent 
the amount of extra coal needed tc mak 
a pound of steam at 5 Ib. as cor pared 
to that needed to make a pound of steam 
at 0 Ib. will be 


So, you see, 
of, say, 1000 lb. of steam per hr. the 
additional fuel required would be only 
1000 X .00069 or .69 Ib. of coal per hr 
With 10,000 Ib. of steam per hr., the 
increase would be 6.9 lb. of coal per hr, 

If, as you say in your letter, you 
can operate your system satisfactorily 
by keeping the pressure at 0 Ib. gag 
and keep all the radiators warm, it i 
quite certain that you are using enough 
pressure in your system. Unless you 
receive complaints there is no reason 
for using any higher pressure. Still, a 
I have pointed out, if the pressure does 
go up a few pounds, the additional coal 
required will be relatively small and | 
do not think that you need make any 
great effort to attempt to keep the pres- 
sure exactly at 0 Ib. 

So far as your pressure gages are con- 
cerned, they may or may not be accurate, 
but if, as you say, you have tested your 
thermometer you can accept its reading 
with assurance that it is indicating the 
correct pressure. At 5 Ib. pressure the 
thermometer would indicate a tempera- 
ture of 228 deg. F. Therefore, if on 
your system you get a consistent read- 
ing of 212 deg., it is quite certain that 
the steam pressure in the system is very 
close to 0 deg. 


Answer 186 


He Wants Air Filters to 


Last Longer 


On p. 100 of the July issue, W. M. 
was somewhat discouraged over the 
high cost of upkeep of his air filters. 
He had 32 spun glass air filters which 
had to be discarded after being vat: 
uumed 3 or 4 times. At a cost of $l 
each the replacement cost runs about 
$130 per yr. for material not counting 
labor. Because of this, he wanted to 
know whether it was feasible to ar- 
range some kind of a prefilter ahead of 
the glass units to catch some of the 
dirt and thus- relieve the glass units of 
some of the load and so increase theif 
life. 

George Diechmann now comes forth 
with an answer to W.M.’s problem. As 
he points out there is more than ont 
kind of filter available and the kind 
to use depends upon the use that it 
put to. He, therefore, shows how 0 
build two kinds. 


Make Them Yourself from Things Easily a 
Hand 

THERE ARE two kinds of filters. Ont 
type is designed especially for use ™ 
the suction lines going to air compres 


‘sors and the other kind is more suite 


for service in connection with air com 
ditioning systems. The kind {or aif 
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PACKING 
Edward processed rings of 
EValpak (graphited asbes- 
tos, wire inserted type) for 
severe pressure and tem- 


—— 


STEMS 
Heat treated and ground 
EValloy, Edward's highly 
heat resistant stainless steel, 
with Acme form threads. 


oe 6 


DISKS 
Carbon-molybdenum alloy 
steel with. heavy layer of 
ground and lapped Stellite. 
Designed to prevent spin- 


HANDWHEELS 
Strong, malleable iron, with 
over-size dimensions and 
knobbed for easy grip and 
quick operation. 


ning in service. 


perature service. 


BONNETS 


Carbon-molybden- 
um steel with re- 
placeable bronze 
yoke bushing. Extra 
deep stuffing box 
and condensing 
chamber lengthens 
packing life. 


BODIES 


Weldable carbon- 
molybdenum steel 
with flanged, 
screwed or socket 
welding ends. In- 
tegral, erosion- 
resistant Stellite 
seat with wide con- 
tact face. 





EDWARD INTEX* VALVES 
FOR TOUGH WAR JOBS 


If you're looking for a valve that will stand up on 
the really tough war jobs where piping systems are 
operating at temperature and pressure extremes, 
here’s the answer. 









Edward Intex globe stop valves, built for service to 
1500 lb at 950 F, include such wear-fighting features 
as integral seats of Stellite, balanced disks which are 
also generously faced with erosion-resistant Stellite, 
and carefully contoured bodies that eliminate dis- 
tortion in heating and cooling. 


You Gain this Way, feo. .. Because Edward Intex 
valves are so widely used and are being manufactured in produc- 
tion-run quantities, delivery schedules are better than you usually 
expect these days. If you want the whole story on Edward Intex 
valves, write today for Catalog 12-G5. 


* Integral Seat Valves of Extra Value 


THE EDWARD VALVE & MFG. CO., INC. 
220 WEST 144th STREET 
EAST CHICAGO, INDIANA J 
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TO AIR COMP 


HARDWARE 
CLOTH 


STEEL WOOL 
SOAKED IN OIL 


FRONT VIEW OF 


OR GREASE CAP 


FULL OF HOLES 


Fig. |. Air filter which can be constructed of tin or pipe and attached to the suction lines 


compressors are usually attached to 
the end of the suction lines and as 
shown in Fig. 1 can easily be made from 
tin or pipe. If the air filters W.M. is 
concerned with are used in air condition- 
ing systems, however, he can construct 


STEEL WOOL 




















Nw, 
HARDWARE: AARDWARE 
CLOTH CHEF CHEESE. \CLOTH 


QLOTH CLOTH 


Fig. 2. This air filter can be used in air con- 
ditioning systems 


the type shown in Fig. 2, out of sheet 
metal, hardware cloth and steel wool. 
When these units become dirty, they can 
be opened up, the steel wool taken out 
soaked or boiled out in hot water and 
then re-oiled before replacing. 
New Orleans, La. Grorce DEICHMANN 
Falstaff Brew Plant No. 4 


Answer 191 


Help on Training 
Operators 


THERE HAS been very little response to 
the question asked by D.J.C.. of Pitts- 
burgh, Pa. on p. 98 of the September 
issue in regard to what is being done 
by other companies in the training of 
power plant help in these times. Ap- 
parently other companies are having 
their troubles in this respect and there 
is little that they can say. We are, 
however, pleased to present one an- 
swer to D.J.C.’s. question by Mr. 
Mullen. 


He Is Glad to See This Question Asked 

This is one question that I am glad 
to see asked and it is a shame to think 
that it takes a war to get some action 
on the training of power plant per- 
sonnel. This should be our subject in 
all plants even if we have to hire 
through some engineer’s local, such as 
the N.A.P.E., which has local associ- 
ations in all the main cities. 

All men who take this type of work 
for a livelihood are not doing justice to 
their bosses, their position or to them- 


selves when they do not try to learn 
all that is possible. At the present time 
many men are working in power plants 
who have not had very much experi- 
ence in the field. These men are taking 
the place of the younger men and many 
of the older men who are in the service 
either to do the fighting for Uncle Sam 
or to do bigger and better jobs for the 
same Uncle. 

For the training of these new em- 
ployes it is only fitting and proper to 
educate these men as much as possible. 
A person who likes his job or trade 
does not have to be told to learn all 
he can about it; he will seek the 
information in several ways, such as 
visiting other power plants, power 
shows, and other exhibits of a mechan- 
ical nature. 

In planning training of operators it 
is well to get the opinion of all the 
operators in each particular depart- 
ment and ask if they care to go to a 
night school, or form an educational 
class in the plant, or have a separate 
class in each department. While an 
interesting program on all phases of 
equipment is what the ambitious fellow 
wants, a certain number will always 
fall away from these classes, but if 
some kind of a bonus is paid instead 
of prizes, it will keep competition 
among all the class. 

Points for interesting sketches, 
articles, suggestions or mechanical 
oddities found in the plant or any other 
plant, will also keep the men on the 
alert for better ways to get production 
increased and work finished. 

In the company that I am now 
employed by, the department heads 
had to start a class for men wishing to 
learn mechanics. The first step was an 
aptitude test to show whether the men 
had the mechanical inclination for this 
type of work. 

As I am in the power plant, the de- 
partment head of this section hasn’t so 
much as tried to get the men interested 
in their work and become self reliant, 
but a lot of the blame can be put on the 
chief engineer’s shoulders because he 
doesn’t have much of an education and 
doesn’t care to learn anymore. 

The last man to come in our de- 
partment is about 60 yr. old and he 
says his days for studying are over; 
the third man never worked on high- 
pressure boilers or refrigeration and 
he does sales work on the side, another 


one of the type that doesn’t. neec to 
learn because he’s too busy maling 
commissions somewhere else. 

As we started out to mention ways 
of educating operating personnel tere 
are many ways of obtaining this in. 
formation for the plant men as I men- 
tioned earlier in this letter; a good, idea 
would be to get the cooperation from 
the chief engineer and superinten:lent 
from a nearby plant or plants and com- 
pare the experience and knowledge of 
the operating men. 

The chief engineer could submit 
sketches of his equipment with in- 
serted mistakes, mistakes that all the 
men of each particular crew should be 
familiar with. From time to time more 
difficult errors could be inserted so as 
to stir up some competitive action 
between the men. In this way, through 
the combined criticisms and ideas, all 
possible angles of correcting the errors 
will be covered. Thus providing each 
individual operating man with a work- 
ing solution to the problems in ques- 
tion. 

So if the men will seek information 
from each other in this manner, 
whether it is in your own plant or in 
some other plant, everyone should 
profit by each other’s experience and 
knowledge. Let us help the ones that 
want to be helped and kind of coax 
the stragglers along; and make our 
saying “Praise the Lord, and pass the 
information.” 


Philadelphia, Pa. Wo. T. MuLLEN 


Answer 193 
Locating Leaks in Buried 


Vacuum Lines 


In THE October issue, I. D. asked how 
to locate leaks in an underground vacuum 
line without tearing up 200 ft. of good 
concrete floor over it. In the January 
issue, George McNally proposed a 
method using sawdust on the floor—what 
might be termed the face-on-the-bar- 
room-floor method. Now comes Joe Dar- 
nell with two more solutions: one the 
compressed air and tubing or stomach- 
pump method; the second using litmus 
paper, known as the razzle-dazzle or 
rainbow method. 


Use Compressed Air and Draft Gage 
Or Litmus Paper to Locate Leaks 

Mr. McNALLY, in the January, 1943, 
issue, p. 106, suggests that the leaks in 
the vacuum line may be located by meas- 
uring the temperature of wet sawdust 
placed on the concrete floor above the 
vacuum line. When you consider that 
this floor is 5 in. thick, and is 2 to 3 ft. 
above the vacuum line, it seems to me 
that this scheme is rather impractical. 
The author of the question did not de- 
scribe the material between the concrete 
and the terra cotta pipe enclosing the 
vacuum line, but if we assume that the 
concrete is laid on gravel with hard clay 
or cinders below, there is a grave doubt 
that the steam and water which Mr. 
McNally proposes to inject, respectively, 
into the vacuum line and surrounding 
tile, will penetrate the fill between the 
tile pipe and the concrete. 
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The safety hints given here are from “Piping Pointers” 
Bulletins—a Crane service aiding piping men in hundreds of 
plants in doing more to help win the war. Giving many “do’s 
and don’ts” and “rights and wrongs” on keeping pipe lines at 
peak efficiency—conserving critical. metals—and speeding 
piping jobs, these bulletins, based on Crane’s 87-year leader- 
ship in flow-control engineering, are especially valuable for 
training new maintenance men. Copies free on request from 
your Crane Representative or by writing to: Crane Co., 
836 South Michigan Avenue, Chicago, Illinois. 
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Mr. Darnell's method of locating leak in underground vacuum line by compressed air and 
draft gage 


Mr. McNally has assumed that the 
ends of the terra cotta pipe are acces- 
sible and can be sealed. Assuming that 
this is true, instead of sealing the ends 
{ would suggest that a steel rod or 
wire be pushed through the terra cotta 
pipe. I would then attach a little over 
100 ft. of either brass, copper or rubber 
tubing to one end to the steel rod or 
wire, and then slowly draw this tubing 
through the tile pipe, first from one end 
and then from the other. Compressed air 
should be injected into the vacuum line. 
Wherever there is an air leak, it will be 
detected by means of an inclined draft 
gage connected to the outer end of the 
tubing which is drawn through the tile 
pipe. Any rise in the level of the draft 
gage will indicate a leak and the distance 
from either end of the terra cotta pipe 
can be measured on the tubing. 

Another scheme would be to inject 
acidified water under pressure into the 
vacuum line and then cover the steel rod 
or wire, which is to be drawn through 
the terra cotta pipe, with some kind of 
indicator paper, such as litmus paper. 
Wherever the stream of water, leaking 
through the vacuum line, strikes the in- 
Aicator paper, there will be a change in 
color, and this point can be measured 
from either end of the terra cotta pipe. 
However, with the latter method, the 
operation must be performed quickly be- 
fore the terra cotta pipe has time to fill 
with water. It might even be advisable 
not to inject the water into the vacuum 
line until the indicator paper has been 
inserted. 


Naperville, Ill. J. R. DarNeELt 


Answer 199 


Should He Raise His 
Condenser Pressure? 


THIS question was asked by E. B. on 
p. 101 of the November issue. He was 
operating a 16-t. 2-cylinder ammonia 
compressor at 140 lb. condenser pressure 
and 20 Ib. suction pressure. Condenser 
water entered at 45 deg. and left at 80 
deg. He used considerable water and 


106 


he wondered whether he could save 
water by raising the condenser pressure 
to 180 psi. 


They Eliminated 74 Per Cent 
of the Water Waste 


SHoutp E. B. raise his condenser 
pressure? Power PLANT ENGINEERING 
readers assume that his problem is pri- 
marily a question of economy, therefore 
several factors should be given consid- 
eration, such as water vs. electricity, ad- 
vantage or disadvantage of the final re- 
frigeration result, etc. Nevertheless, I 
should like to attempt to point out water 
and current consumption at constant ca- 
pacity of dry expansion system. The 
present operation approximately requires 
15.5 kw. and 2900 g.p.h. of water, the 
anticipated operation would require ap- 
proximately 20.5 kw. and 1500 g.p.h. of 
water. 

E. B. should be in a better position 
to observe and determine which opera- 
tion will be most advantageous. Also I 
should like to add, if the plant is en- 
tirely manually operated, installing auto- 


THIS POINT 7°70 10’ 
HIGHER THAN DISHWASHERS 


matic expansion valve, head pressure con- 
trolled water regulator and temper: 
controlled compressor motor would w 
rant a better economy. Has volumtric 
efficiency been considered or partial ‘tilj- 
zation of the condenser water? On one 
occasion we eliminated 74 per cent 0: the 
water wasted, by supplying the condeiser 
water to our two 3-hp. motor driven 
dishwashers, revamping some of the 
equipment and the installation expevses 
did not exceed $300. The enclosed sketch 
is self-explanatory and if E. B. would 
like to have some more information, I 
shall gladly comply with his request with- 
out any obligation. 


Schenectady, N. Y. Cart BACHMANN 


Answer 204 


He Wants Advice on Firing 
His H.R.T. Boiler 


In THE December issue, Cloyd C. 
Cahill was in need of advice in properly 
firing his 72 by 18 h.r.t. boiler. He asked 
several questions to which Wm. E. Rix- 
man has submitted possible solutions. 


Change in Fuel or Using Underfeed Stoker 
Would Raise Steam Capacity 

BEFORE ANSWERING Cloyd C. Cahill, 1 
raise these two questions: 

Is efficient use made of the steam 
generated? 

Is there a better grade of fuel at 
nearly the same price? © 
Then— 

1. (a) For hand firing, stationary 
grates, h.r.t. boiler 72 by 18, distance 
from grates to boiler shell should be at 
least 36 in. 

(b) For underfeed stoker, 42-48 in. 
This gives suitable heat release rates 
in the furnace of about 40,000 and 35,000 
B.t.u. per cu. ft. per hr., respectively. 

2. Bridge wall to be within 14-18 
in. of shell, depending on firing method. 

3. Boiler capable of 4500 Ib. steam 
per hr. Soa 6 by 4 or 6 by 5 ft. grate 
should satisfy a minimum of alterations. 
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Diagram of Mr. Bachmann's system in which 74 per cent of the wasted water was saved 
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A REAL 
CONTROL CENTER 
FOR YOUR 
POWER PLANT 





Aways on the alert to detect signs 
of combustion trouble and quick to cor- 
rect it Hays Automatic Combustion 
Control stands guard over your power 
plant... a real CONTROL CENTER. 


It performs aufomatically what a 
crew of operators would do manually 
to maintain an even steam pressure 
under fluctuating demand. 


It never gets air-raid jitters, never 
minds long hours, never gets tired, nor 
forgets. It’s on the job 24 hours a day, 
seven days a week. 


It relieves man power and stretches 


steam capacity by keeping air and fuel 
rates in accurately measured propor- 
tion to each other and in direct relation 
to the plant load. 


It permits operation of your boilers 
closer to their maximum capacity with 
a greater degree of safety and econ- 
omy than possible under manual oper- 
ation. It stretches steam capacity. 


Hays Centralized Automatic Combus- 
tion Control is a real CONTROL CEN- 
TER for your power plant—vital to all- 
out war production. Send for latest lit- 
erature ... it may be helpful. 


THE MODERN SYSTEM Its Electrical 


THE HAYS CORPORATION 


MICHIGAN CITY, 
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4, Hand firing straight furnace should 
increase steaming capacity over old cok- 
ing method, which is notably slow. 
However, I believe a free burning fuel 
would help this steaming problem, if we 
could minimize the smoke nuisance. 

A small underfeed stoker would 
practically double the present steaming, 
use cheaper fuels efficiently, and could 
be installed with a minimum of furnace 
change. Spreader type stoker would be 
effective also, burning all coals easily. 

The next problem here would be thie 
safety valve capacity. 

Cincinnati, Ohio Wo. E. RixMan 


Answer 211 


High Speed Conveyor 
Operation 


IN THE JANUARY, 1943 issue, Robert 
Baker asked what might have been the 
cause of the overspeeding of a rewound, 
17-hp., 970 r.p.m. shunt-wound d.c. motor 
driving a coal conveyor. When it was 
reinstalled and first operated, it whined 
like a shell coming down and ran so fast 
the conveyor buckets were just a blur. 
They stopped it in time, then the elec- 
trican changed some connections, tried 
again — and it ran backwards! On 
the third trial he got it running right. 
Baker wanted to know what happened 
and why. 

Several explanations of this have been 
offered. R. E. F. leads off with 
what seems to us a very good explana- 
tion. Dean Pettit’s and Sam Williams’ 
comments are based on an idea slightly 
different from R. E. F.’s as you will see, 
while Carl Bachmann’s comment is 
along the same line as R. E. F.’s but in 
passing touches on the idea Pettit 
brought up. So, after you have read 
all four of them, you should really know 
something about shunt-wound motors. 


The Smal! Amount of Series 
Winding May Explain It 

THIS IS in reply to the question 
about the excessive speed of a shunt 
motor driving a bucket conveyor. 

Theoretically a shunt motor has 
only a shunt winding, but actually 
it very often has a small percentage of 
series winding. The reason for this is 
that a pure shunt wound motor may in- 
crease in speed as the load comes on, 
because the armature current “kills” 
some of the shunt field flux. To over- 
come this teridency, a very few series 
turns are added to the field poles in 
such a manner that they will add to the 
shunt field flux and hold the speed down 
as the load builds up. 

What may have happened to cause 
excessive speed was that this series field 
was reversed, so that, instead of cor- 
recting the “armature reaction,” it made 
it worse and doubled the tendency of 
the motor to over-speed instead of can- 
celling it. On the other hand, the shunt 
winding may have been disconnected 
altogether and the motor was started 
with only a very light series field. This 
would cause even greater speed, assum- 
ing that the field was heavy enough to 
give the motor enough torque to start. 
When the motor was started the second 
time, the fields were evidently correctly 


connected except that the shurit field 
was reversed which would cause the 
motor to reverse its rotation. 

Between the second and third starts 
the electrician evidently reversed the 
shunt field, which would reverse the di- 
rection of rotation, and also took care 
to see that the series winding was cor- 
rectly connected. 
New York. 


Did Shunt Field Winding 
Get Current at First? 

THE REASON the d. c. conveyor motor 
ran so fast was due to some error in 
connecting the shunt field winding. It 
was connected so that it did not receive 
any current, therefore the field pole 
magnetic flux was practically nil. This 
error could occur either at the starting 
box or at the motor connections. 

With a shunt motor lightly loaded, 
as happened in this case with the con- 
veyor empty, appreciable starting torque 
would be developed even with the field 
circuit dead, due to the reaction of the 
magnetic field of the armature against 
the iron in the field poles. Possibly the 
job was overmotored, which would aid 
the phenomenon. The case is similar to 
the overspeeding of a series-wound mo- 
tor, as explained in almost all texts 
dealing with d.c. motors. 

Assuming other conditions un- 
changed, the speed of the motor would 
be governed by the counter-voltage pro- 
duced in the armature as it rotates in 
the field flux. This counter-voltage 
opposes and is always less than line 
voltage. Under normal conditions, the 
difference between these two voltages 
is small, permitting only sufficient cur- 
rent to flow to rotate the armature at 
the proper speed for the load on the 
motor. With the field circuit dead, the 
situation is changed. The counter-volt- 
age sinks to a very low value, causing 
the armature to draw a heavy line cur- 
rent. Since for a given field strength, 
the only way voltage can be changed 
is to increase the rate at which the 
armature windings pass through the field 
flux, the armature attempts to do just 
that by increasing its speed. In fact, 
the speed necessary for sufficient coun- 
ter-voltage to bring the armature current 
down to proper value is in some cases 
so great as to cause destruction of the 
armature by centrifugal force. Evidently 
the conveyor was sufficient load to pre- 
vent this. 

If the conveyor had been loaded the 
motor probably could not have developed 
enough torque to roll over, and if left 
connected too long would blow the line 
fuses or perhaps burn out some of the 
resistance units in the starter. The lat- 
ter condition sometimes happens where 
the motor is overloaded, or has a de- 
fective bearing, or the driven equipment 
is “stuck,” and an attempt is made to 
start it by inexperienced help. On most 
d.c. starters this would “kill” the shunt 
field, because its current has to travel 
back through these resistances when the 
motor is in operation. 

When the conveyor ran backward, 
the field poles were of the wrong polarity 
in relation to the magnetic field of the 
armature, to produce correct rotation. 
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The electrician. made the motor rotate 
in the right direction merely by ‘nter. 
changing either the shunt field leas or 
the armature leads. 

Shunt and series wound motor. are 
not the only star performers in over. 
speeding acts. The compound-wound 
machine can do just as well. Belt. 
driven, compound-wound, d.c. gener. 
ators operating in parallel, if one of 
them has a belt kick off, have been 
known to give thrilling experiences. Ij 
conditions are favorable, the series field 
can overcome the shunt field causing the 
generator that has lost the belt to mo- 
torize and overspeed. 
Ellicottville, N. Y. 


Carl Also Suspects Series Winding, 
Says Look for Interpoles 

First I should like to suggest that 
he recheck the motor physically and not 
the name plate only. In my past expe- 
rience, I have observed many d.c. motors 
marked shunt-wound, although proved 
to be compound-wound. Nevertheless, 
we assume that this motor is shunt 
wound, but surely it must be equipped 
with commutating or interpoles in order 
to demonstrate such a show—which by 
the way could have caused another re- 
wind job. 


i INT i hs 


DIRECTION OF ROTATION OF ARMATURE 


DEAN B. Pernt 





























Bachmann's diagram showing the interpole 
arrangement 


Since he is primarily interested in 
knowing what made the motor race, 
I shall try to exp!ain it, short and sweet. 
The electrician connected the motor first 
without the shunt winding, operating 
the motor like a series motor, which 
caused this racing. Recapitulating Mr. 
Baker’s hair-raising experience with the 
electrician’s hit or miss connections of 
the motor, I am still in doubt that it 
is YET properly connected, although it 
appears to be running all right. 

I should like to suggest to check the 
main poles and interpoles, which are 
small poles placed between the main 
poles and connected in series with the 
armature circuit. Follow the direction 
of rotation; after the (S) main pole a 
(s) interpole should follow, etc. This 
is different from generators. 
Schenectady, N. Y. CarL BACHMANN 


Sam Also Says No Field Current 

THE Fact that the electrician’s sec- 
ond attempt at wiring resulted in a re- 
versal of the motor, operating at rated 
speed, would indicate that on the first 
trial the motor was running on residual 
field magnetism only. Of course, the 
greatly weakened field would allow the 
tremendous increase in speed. On the 
third trial, the electrician evidently got 
the shunt field connected correctly. It 
was fortunate that a heavy permanent 
load was connected to the motor, other- 
wise there would have been many small 
pieces of copper armature wire to clean 


up. 
Wingdale, N. Y. 


Sam WILLIAMS 
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was only one thing left to do and that was ‘scram.’ 
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We made the hill and we waited—there was one 


EF 5 ¢. O { L FE R satisfaction to the boss—the boilers were insured. 


Still we waited and watched the flames play up and 
EX P L O D t a? | down the boiler stack. Out of the stack, as we 
34 could see through the flames, the smoke curled F 
either had we as we stood out of breath on the from the working boilers just as if nothing unusual o 
prby hill, knowing that we had done everything were happening. Then all of a sudden there stood 
kcible to stop the fire. The frame structure that the five boilers—the frame exterior had crumpled ; 
sed our five boilers was a mass of flames—there to the ground—still the chimney smoked and we 7 
waited and waited.” 

This happened a good many years ago. The facts 
are in the insurance inspector’s report. He credited 
the COPES Feed Water Regulators with saving 
these boilers. They continued to operate through 
smoke and fire after the crew had fled—they kept 


AW 
the water level safely above the tubes. i 


a 
Dramatic, you say? We say this kind of protec- €5 


tion is everyday performance for COPES on more 
than 65,000 boilers. 

These are the facts given to our service man and to the insurance 
inspector. 


You will want to know more about the regulators that protect over 
65,000 boilers. Write for general catalog. 


NORTHERN EQUIPMENT COMPANY 
iN 432 Grove Drive, Erie, Pennsylvania 
: Pty FEED WATER REGULATORS © PUMP GOVERNORS @ DIFFERENTIAL VALVES 
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Chart for Determining the Absolute Viscosity of Oils. 


This chart provides a means for determining the absolute viscosity of oils in English engineering units 
from physical test data obtained by the use of either the Saybolt Universal, Suspended-Level or 
Modified Ostwald viscosimeter. It may also be used to convert viscosities expressed in centistokes to 
the equivalent viscosity expressed in Saybolt Seconds or vice versa where a high degree of accuracy 
is not required. ‘ 
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The age-old Chinese custom of paying the physician 
to keep well reflects the wisdom of this ancient race. 
Prevention is far better than cure. 


And likewise, in industry, boilers that are protected 
from breakdown by intelligent and continuous feed- 
water conditioning will continue to operate at maxi- 
mum steam output with a minimum of time out for 
overhaul 

W. H. & L. D. Betz is an organization of engineers 


and chemists, trained and skilled in the science of 
boiler feedwater conditioning for the prevention of 


CHEMICAL ENGINEERS AND CONSULT 


scale, corrosion, carryover and embrittlement. Our 
service is complete for all industries, with prescribed 
treatment specifically recommended for individual 
requirements. 


We have laboratories and engineers located through- 
out the United States and Canada. 
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FRANKFORD + PHILADELPHIA + PENNA. 
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Short Is Not a Short: 


In February, 1940, we presented a short article entitled, Electrical Energy in 
Balance. This article, as we indicated at the time, was a rather unusual article 
dealing with a somewhat unorthodox method of transmitting electrical ryna 
Strangely enough, despite its fundamental interest the article attracted little 
attention because we received little comment on it. Still believing that the 
ideas developed by the author of that article have merit, we present here, 
another article by the same author dealing with a further development of his 
ideas on electrical transmission. He calls it another stage of parallel transmis- 
sion. In this system, a total short circuit or a direct ground has practically no 
effect upon the operation of the system. The principle involved is unique but 
very simple and where reliability is of prime importance, it seems circuits of this 
type should have commercial value. We will welcome discussion of this subject 


By John e 4 Wasten, Hobbyist” 





IMPLY to transmit electricity 

through balanced branches so 
it be certain of arrival for use is 
not sufficient. It must also be avail- 
able at proper voltage and in suffi- 
cient quantity. The final circuits 
described in the February, 1940, 
issue provided for the opening of 
a grounded branch but did not 
furnish compensation for increased 
line losses. 

Let us progress a step beyond 
that previously outlined and ex- 
amine the simple single-phase alter- 
nating current circuit comprising 
two separate transformers to feed 
parallel branches of transmission 
and two others to reunite the 
branches, letting the arrows define 
momentary direction of flow. 

In order to forestall possible 
thoughts of burnt out transformers 
consider first as an example of 
their characteristics, each primary 


: 0 


‘) il 


Fig. 1. This circuit possesses voltage com- 

pensating tendencies with one transmission 

branch grounded. Transmission branch po- 

tentials tip in see-saw like relation while the 

source and destination potentials remain 
reasonably constant 

















at source (A) (Fig. 1) as being 
constructed to operate at 200 v. but 
in the circuit shown the application 
of 200 v. to the series arrangement 
operates the source primaries at 
about half this value so that the 
shorting of either raises the other 
to the 200-v. maximum, with a cor- 
responding increase in the second- 
ary voltage. Careful study of the 


*All rights reserved by the author. 
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Fig. 2. Showing the addition of potential difference relays to insure positive operation of 
the system even on partial short circuit 


entire circuit will show that with 
load at (B), such a short does not 
with properly designed transform- 
ers cause a radical increase in cur- 
rent flow anywhere in this system. 

For the purpose of analysis 
only, assume: first, that ‘‘total 
shorts’’ are possible, and second, 
that a totally shorted transformer 
secondary also produces in effect a 
totally shorted primary. 

Under such an assumption a 
short circuit in the upper trans- 
mission line would completely short 
out the upper half of the entire 
circuit. The burden of transmis- 
sion would be relayed to the lower 
half of the circuit. Voltage com- 
pensation would occur and, pro- 
viding transformer characteristics 


were properly manipulated by de- 
sign, the voltage at (B) would 
remain unchanged. 

The occurrence of a direct short 
of a transmission line to ground 
would not more than momentarily 
increase the flow energy through 
this path. Instead, the natural 
path toward greatest energy con- 
sumption would become the un- 
shorted of the two lines and this 
would be the desired course. 

We have here what at first 
glance might appear a paradox— 
a direct short circuit in which no 
energy would be consumed as waste 
beyond that of a momentary dis- 
charge. 

A partial short, however, would 
both consume and waste energy 
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Fig. 3. A three-branch circuit in which the potential on relay has an armature with 


three “fingers” one of which closes the faulty circuit 
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Welding piping with Tube-Turn fittings 
conserves 4 vital materials checks HOW TUBE-TURN 
a 8 8 8 


WELDING FITTINGS | 
war-time pipe failures, stops 






leaks! 







i. NUTS AND BOLTS 












Joints welded with Tube-Turn fittings require 
no nuts or bolts. Maintenance time and 
trouble spent in tightening bolts is eliminated. 





Welding fittings supplant the need for many 
of the flanged joints necessary in screwed 
piping—save both weight and critical metal. 











3. PIPE REPLACEMENT 











When welding fittings are used, you never have 
to replace any pipe because of worn threads 
or damage due to replacing flanged fittings. 








Fewer flanged joints mean fewer gaskets to 
replace. No materials or time wasted when con- 
nections are welded with Tube-Turn fittings. 











When you multi i syste! 
The Ply these savings over an entire pipi 
. : tire 
pe ok on Faagrenhigy is tremendous, Tube-Tern® dhe sag oma sg 
be aa Boe hve ways, too—less danger of plant shut-downs du hp 
3m ce Is virtually elimi $ less installation Gus is senda 
t are required, and complete 
nto position. For stronger, lighter, 
Tube-Turn fittings? 
» Cleveland, Deytee: Weths.e 
les. Distributors in Principal cities. 


BE- TUR 


TRADE mMaRK 











Tuse-Turns (Inc.) Lo ranch 
Chicago, Philadelphia, Pitteber gh "¢ Me 
D. C., Tulsa, Houston, Los Angel 
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although voltage compensation 
would still oceur. An analogy may 
be drawn between this and the 
action of a mechanical differential 
unit wherein one side of the differ- 
ential will consume mechanical 
energy if retarded yet will not do 
so if locked stationary. 

Shorts having appreciable re- 
sistance, therefore, are not as de- 
sirable with this arrangement as 
total shorts having practically no 
resistance. As shown below, how- 
ever, arrangements using auxiliary 
devices can be used to overcome 
the limitations imposed by re- 
sistance. : 

(By converting this system to 
a 3-wire system with grounded 
neutral a voltage compensating 
system is again provided ; however, 
unlike the circuit shown, potential 
would exist between the two out- 
side wires. ) 


Auxiliary Devices 


The addition of auxiliary units 
as shown in the arrangement in 
Figs. 2 and 3 supplements the cir- 
cuit action by directly shorting the 
circuit side in trouble. The arma- 
tures normally balanced by spring 
and magnetic influence will close 
a partially shorted circuit, for any 
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S- SPRINGS 


Fig. 4. Showing a method for stabilizing 
the armature by means of spring operated 
latches and switches to carry heavy loads 


drain upon a branch reduces the 
attraction upon that side of the 
armature. 

Increase of the number of 
branches, employing one armature 
with a separate finger for each 
branch, benefits the action, and les- 
sens the problem of transformer 
construction to provide efficient 
operation at either of two voltages ; 
however, high transformer effi- 
ciency during single branch opera- 
tion is not a necessary prerequisite 
to effective results as this emergency 
operation is not meant for perma- 
nency. 

(Continued on page 136) 





IT WILL be noted that Mr. Masten 
calls himself a "Hobbyist." This 
appelation is of his own choosing. 
Whatever he may call himself, how- 
ever, the fact remains that he is a 
keen student of electricity and elec- 
trical phenomena and if he were 
less modest he might call himself 
a research scientist or something 
else equally fancy. In response to 
a request for something about his 
"background," Mr. Masten writes 
as follows: "Il wish | had more to 
offer you in the way of education 
and experience . . . Perhaps the 
best | can offer is an impelling in- 
herited urge to experiment which 
made itself felt in wordless thought 
long before school days. Early wire- 
less and radio temporarily satisfied 
this urge and a 2-yr. course in elec- 
tricity gave me a basic understanding of things electrical. 

"As a clerical man in the Electric Power Department, N.Y.C.R.R., Grand 
Central Terminal | made out so much better than electrical men that I re- 
mained, but due to youth and seniority regulations lost out during the depres- 
sion and eventually landed in the Station Master's Office. Tricks of circum- 
stance never made it possible for me to start in the electrical field and obtain 
security equal to that as a clerk . . . So here | am a hobbyist with as queer 
an accumulation of unorthodox mathematical and electrical knowledge as 
you would care to see, and with little notion of what to do with it. Being 
neither a mathematician nor a mechanical engineer, traditional thought sel-. 
dom presents a great barrier to intuitive thought as it might with others 
more formally trained. | have delved into subjects which required “unlearn- 
ing" (which is different than forgetting and more difficult than learning) but 
being possessed of a peculiar type of ignorance, at such times | do not have 
to unlearn nearly so much as might the advanced student—not that | do not 
envy him .. . Numerous trivial things have been discovered, a good proportion 
of which must have been known, but not all... Suppose you became interested 
and curious as to the structure of 7 and in employing simple arithmetic dis- 
covered indirectly that you could express the year 1943 in parallel numbers and 
counterparts like this: 


1943.0000-—— 002.060445—— 


1.0000-—— 001 060445—— 


The next fellow may say "so what" or at best display a passing interest. 
In either event he will take it for granted. But where a person discovers it 
(and should it prove to be rediscovery, no matter) he is amazed at himself. 
He is blessed with the fruits of labor and looks to see what else there be, 
whether anyone cares or not. Hobbies are like that; you keep right on building 
with never an end in sight . . . The hobbyist dares to try simple approaches 
to the accepted impossible, knowing full well that all sorts of ingenious complex 
approaches have failed, and frequently attains a measure of success if not 
what he sought. A 6-yr.-old child could easily be taught to count and 
calculate in a foreign numeral system having one less figure, as though the 
symbol 9 had never been invented. An adult, however, with his deeply 
imbedded lifetime knowledge cannot be expected to throw off these shackles 
without a struggle... 

"Since my electrical experiments were conducted in a 2 by 4 home labora- 
tory under difficult conditions and with not very presentable apparatus, | have 
no good photographs to offer you. To my knowledge, these circuits are not 
in commercial use though they could well be. If not, it seems they ought to be. 
When an inspiration strikes, it is not good to know how others approached 
the problem, assuming they did, until you first find out what creative thinking 
brings forth; then is the time to compare notes.” 

In presenting these passages from one of Mr. Masten's interesting letters 
to the editor, we feel that they will add to the reader's interest in his article. 
As he points out, the circuits he describes may be in commercial use and if 
they aren't it does not matter; his approach to the problem is still interesting. 


or like this 
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BURGESS SNUBBER BULLETIN on Diese! Exhaust Noise Control 


GAS VELOCITY—FEET PER MINUTE 


Velocity Rahges—2 cycle 
Crank Case Scavenged to 3000 FPM 
Low Speed Positive Scavenged- - - - 4000-7000 FPM 
Medium Speed Positive Scavenged - - 6000-8000 FPM 
Medium High Speed Positive Scavenged- 7000-9000 FPM 
High Speed Positive Scavenged - - - 8000-10,000 FPM 


Each slanting line represents the pipe diameter indicated in the circle. 





GAS FLOW-—CUBIC FEET PER MINUTE 
Velocity Ranges—4 cycle 


low Speed - - - - + es se 2 = 4000-7000 FPM 
Medium Speed - - + + + = * © = 6000-8000 FPM 
Medium High Speed - - + + + = = 7000-9000 FPM 
High Speed - - +> - - 2 2 2 2 © 8000-10,000 FPM 


NEW GAS FLOW CHART SIMPLIFIES 
CHOICE OF EXHAUST PIPE SIZE 


Engine operators and designers fre- 
quently have occasion to specify or select 
engine exhaust pipe sizes. This has al- 
ways been a complicated job because no 
simple way of relating pipe size to gas 
flow had been devised. It was necessary 
to figure each exhaust pipe individually 
from a standard formula for gas volume. 


After going through a great many tedi- 
ous calculations to determine proper pipe 
sizes, Burgess engineers worked out the 
simple chart shown above which makes 
the selection of pipe size a matter of sec- 
onds. The user simply takes the gas ve- 
locity in feet per minute and the gas flow 
in cubic feet per minute, picks out the 


Minnkota, N. D., Cooperative 


This new power plant, located in North 
Dakota, is one of the most attractive of 
its kind ever built. Financed by REA, it 
will service thousands of farms lying in 
the area around it, less than one per cent 
of which had previously been supplied 


point which graphically represents these 
two values, and the proper pipe size is 
shown automatically. 

This chart is based on the common 
hydraulic formula Q=Axv. For a round 
pipe this becomes Q = == « v, and D can 
then be found when Q and v are known. 
Plotting the value of D produces the chart 
shown above. It may be used to find round 
pipe sizes for exhaust gas and intake air 
or for blower air flow. 

Copies of this chart, in a form conven- 
ient for use, will be supplied to interested 
persons upon request. 


* * * 
















with electricity. Seven distribution coop- 
erative stations receive power from this 
plant at high voltage, distributing it to 
customers at standard voltage. 

The floor area of the main building is 
planned to accommodate six 1000 hp 
Cooper-Bessemer engines, but at present 
only three are installed. The other three 
are on order and will be put in place after 
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GAS VELOCITY—FEET PER MINUTE 








9° 0° 


HELPFUL HINTS 


Using Snubbers with an 
Exhaust Header 


While it is often convenient to attach 
several exhausts to a header, this should 
not be done unless the exhausts have been 
quieted first. It can be done successfully 
when each engine is individually equipped 
with a Snubber, because the gases then flow 
smoothly into the header. Oscillation and 
vibration are eliminated by the Snubber. 


bd 

















One large Snubber should not be used 
on the header to quiet all engine exhausts 
because (1) if one or more engines are 
shut down, the Snubber will not be the 
proper size for the remainder, and (2) 
oscillation of gases out of one exhaust pipe 
into another takes place unless the gases 
pass through Snubbers before reaching 
the header. This would result in noise and 
vibration, and might lower engine efficiency. 


An exhaust system with Snubbers like 
those shown above should operate satis- 
factorily. 


* * * 

the war, or earlier if this power source 
should be needed in furthering the war 
effort. 

Each engine exhaust is equipped with a 
special 12” combination Snubber and waste 
heat boiler that eliminates exhaust noise 
and provides steam. The three units are 
expected to deliver adequate heat even in 
severest weather. 
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OFF THE RECORD 


Accurate records, the tell-tales of good or bad plant operation, 
are always of importance to the chief and operating engineers, 
but during times of war, when conservation of fuel and materials 
is the patriotic duty of everyone, the subject of records takes on 
new importance. This discussion of power plant records covers 
chiefly the small plants where factory-trained instrument men 
and graduate chemists are not full time employes of the plant 


By LeKoy Ss | Chief Engineer, The Penn Mutual Life Insurance Co. 


FEW YEARS ago, I visited 

a plant to check the claims 
made by an oil burner concern 
which had converted the boilers 
from coal to oil firing. I found the 
over-all efficiency of the plant very 
good. As a matter of fact, accord- 
ing to the records, their boiler effi- 
ciency was 102 per cent. What was 
the trouble? Instruments record- 
ing accurately—no one interpret- 
ing the records. The chief was too 
busy in the plant, and the plant en- 
gineers couldn’t, or if they could, 
just hadn’t gotten around to it. I 
am sure that this is not your case, 
—or is it? 


Actual Value of Plant Records 


The reason that indicating and 
recording instruments are installed, 
is to make it possible to economi- 
eally control day to day plant op- 
eration. Since the instruments are 
merely tools through which this is 
accomplished, the records are of 
little value unless checked and in- 
terpreted daily. 

I well remember the expression 
on the face of the chief engineer of 
a plant in New York State, where 
I spent a week at the request of 
the directors of the company, check- 
ing the plant’s operation, when I 
told him I was not interested in his 
records of the past year. What 


PENN MUTUAL BOILER ROOM LOG 


BOILER DATA 


Fig. |. 


his plant was doing the day I ar- 
rived, according to my own find- 
ings, told the story, and it wasn’t 
necessary to look at the records. 
The important thing was what im- 
provements could be made in his 
day to day use of the records to 
improve plant operation. 

Here at Penn Mutual, our op- 
erating engineers record all instru- 
ment readings on a boiler room log 
sheet, and this, together with the 
instrument charts, is delivered to 
the chief engineer’s office every 
morning. The first job in this office 
is to check the records daily, cal- 
culating boiler efficiency, per cent 
ratings, ete., for the previous day, 
and transfer the figures to a 
monthly record sheet (Fig. 1). 

The records are transferred 
daily to a monthly record sheet by 
hand in ink by the chief engineer 
simply because by so doing, the 
check is positive, and one is able to 
spot trouble quickly if the results 
are written down under compar- 
able figures daily. 

From the monthly record sheets, 
the figures are totalled or averaged, 
and placed on 5 in. by 8 in. cards 
for permanent record (Fig. 2). 
The daily log sheets, charts, and 
monthly record sheets, are usually 
kept for 3 yr., but have seldom 


STEAM ELECTRICITY .KWH 


LIGHT 


LBS. 


been referred to. It might be in- 
teresting to note that 7-yr. perma- 
nent records can be kept on the 
cards shown. 


Are Your Recording Instruments 
Accurate? 


Too frequently, I have found 
that engineers have been satisfied 
with the readings taken from re- 
cording instruments over a long 
period of time without having 
checked the instruments. This is 
true especially where the results of 
the readings appear to be good. 

I recall some time ago, an inci- 
dent which happened in a hotel 
property in Philadelphia, where 
the building management decided 
to pay a bonus to the firemen for 
maintaining a high rate of CO,. 
The records showed that shortly 
after the bonus became effective, 
the CO, readings increased consid- 


‘erably and remained there for some 


time. An instrument man found, at 
some later date, that the instru- 
ments had been mechanically ad- 
justed upwards. 

Instrument records are of little 
or no value unless the instruments 
are checked regularly by a compe- 
tent person. Inaccurately record- 
ing instruments today are the 
equivalent of a ‘fifth column’ op- 
erating in your plant. 


MONTHLY SUMMARY 


WATER ELEVATOR MILEAGE 


Monthly summary sheet from which costs of plant services are calculated 
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concerning replacement parts for 





a8 


DE LA_VERGNE DIESEL ENGINES 


| war production has created un- 
precedented demands for De La Vergne diesel 
engines. Our shops are working 24 hours a day, 
producing De La Vergne diesels to aid our armed 
forces to bring Victory at the earliest possible 
moment. Naturally, new diesel engines must come 
first. But in spite of this, we are doing everything 
in our power to produce replacement parts despite 
the difficulty in securing critical and other materials. 


You can aid the war effort, yourself, other owners 
and us here at Baldwin by ordering only those re- 
placement parts you need to keep your De La 
Vergne in operation. We will do our best to get 
you what you need, as quickly as we are permitted 
to make and ship parts. 


Your cooperation and patience will be sincerely 


appreciated, by us, our many customers and those 
units of the armed forces which are using De La 
Vergne to speed Victory. Baldwin De La Vergne 
Sales Corp., a subsidiary of The Baldwin Locomo- 
tive Works, Philadelphia, Pa. 


BALDWIN 


ba 


SUBSIDIARY GF THE BALOWIN LOCOMOTIVE WORKS © PHILADELPHIA 
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We have followed a practice for 
some time, of dividing and sub- 
dividing our operation and main- 
tenance cost accounts. The accounts 
are set up as follows: 

. Salaries and Wages 
. Printing and Paper Sup- 
plies 
. Telephone 
. Elevator Service 
. Philadelphia Electric Bills 
. Fuel Oil 
. Coal 
. Laundry—Outside 
. Furniture and Fixtures 
. Water 
. Lamps 
. Electrical Supplies 
. Boiler Room Supplies 
. Plumbing Supplies 
. Carpenter’s Supplies 
. Painting Supplies 
. Pneumatic Tube Supplies 
. Heating and Ventilating 
. Air Conditioning 
. Porters’ Supplies 
. Wash Room Supplies 
22. Miscellaneous 

When materials are ordered, the 
person writing the order codes the 
requisition according to the above 
listing. When the bills are received 
by the Purchasing Department, the 
bill and requisition are matched 
and the code number placed on the 
bill before it is sent to the Auditing 
Department. In the Auditing De- 
partment, the bill is audited in the 
account number marked on the bill. 

In this way it is possible for us 
to obtain each month in the Cost 
Accounting Department, the exact 
amount spent for maintenance sup- 
plies in each and every department 
as well as the cost of operation. 
When a bill is received for which 
an order has not been placed, such 
as a water bill, or an electric bill, 
the Purchasing Department simply 
codes the bill according to the above 
listing before it is passed on to the 
Auditing Department. 


Maintenance Job Records and 
Job Cards 

Our maintenance jobs are called 
in to the chief engineer’s office usu- 
ally by department heads. The per- 
son receiving the call records the 
job and the time it was received on 
a maintenance job sheet. The job 
in turn is called in to the shops, 
and when the work is completed, 
the shop mechanic reports back to 
the office giving the time the job 
was completed. In this way, it is 
possible for us to keep a record of 
not only the number of mainte- 
nance calls, but also the approxi- 


mate time taken to complete them. © 


Many companies, I understand, 
are using the job card system of 


checking maintenance employes’ 
work. As a matter of fact, this 
system was used here until a few 
years ago. By job card, I mean a 
card which is filled out at the end 
of the day by a maintenance or 
other employe, stating that for the 
first 2 hr. this morning he repaired 
a fixture light in Mr. X’s office; 
for the next 3 hr., he repaired a 
motor in Mr. Y’s department; for 
the next hour, he took a snooze 
(meaning he spent it in the shop), 
ete. 

I have found such records, 
after a number of years, to be 
worth little more than the cost of 
the few tons of paper they have 
been written on. When I was a 
maintenance man, I had the task 


of filling out one of these cards 
each day. The difficulty with my 
eards was that they very seldom 
told the truth, for it was very diffi- 
cult for me to remember whether 
I worked on this job three-quar- 
ters of an hour, or that job for 
2 hr., etc., and I, like everybody 
else, never spent too much time 
in the shop—according to my job 
eard. And then, of course, there 
were times when I, like everybody 
else, didn’t get around to filling 
out Monday’s job card until 
Wednesday, and then what I did 
on Monday was just a good guess. 

I recently met a man who 
pointed with quite some pride to 
such a system of keeping main- 
tenance employes’ records, and 





DRINKING WATER— CUBIC FEET 





WATER TOTAL- CUBIC FEET 





WATER-WALNUT ST- CUBIC FEET 





WATER-ST JAMES ST— _CUBIC_FEET 





PHILADELPHIA ELECTRIC BILLS 





ELECTRICITY KWH. TOTALS 





ELECTRICITY KWH. (ELEVATOR) 





ELECTRICITY KWH.(POWER) 





ELECTRICITY KWH. (LIGHT) 





STEAM LBS. TOTAL 





STEAM LBS. WOOD BUILDING 





STEAM LBS. OLD BUILDING 





STEAM LBS. NEW BUILDING 





BOILER EFFICIENCY (PERCENT) 





LBS. OF STEAM PER.POUND OF FUEL 
BOILER RATING (PERCENT) 





WATER EVAPORATED (LBS) 





FUEL BILL 





FUEL GAL, AND LBS. DELIVERERED 





COAL (LBS) 





FUEL GAL. AND LBS.AS FIRED 





DEGREE DAYS 





AVERAGE OUTSIDE TEMPERATURE 





MONTH 1941 1942 
JANUARY 31.8 32.5 
FEBRUARY 31.8 31.7 
MARCH 37.4 44.8 
APRIL 59.2 56.2 
May 6633 67.2 
JUNE 72.1 72.6 
JULY 76.4 78.0 
AUGUST 75.3 74. 
SEPTEMBER a 
OCTOBER 62.8 
NOVEMBER 50.4 
DECEMBER 39.8 
TOTAL , 56.2 

















1943 1944 1945, 

















Fig. 2. List of accounts and typical cards kept as permanent record of plant services 
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Synthetic Rubber Production Program 
Speeded by Steam Generating Units 



































Equipped with LJUNGSTROM AIR PREHEATERS 


Pwo typical steam generating units designed for 
refineries which are making butadiene are illustrated 
above, each equipped with a Ljungstrom Air Pre- 
heater. Furnace No. 1 has a capacity of 300,000 Ib. of 
steam per hr. Gases enter the preheater at 735 deg. F., 
leave at 380 deg., heating the combustion air to 532 
deg. In No. 2 furnace, capacity of 350,000 lb. per hr., 
gases enter the preheater at 700 deg. F., leave at 390 
deg., heating combustion air to 550 deg. 


The report of the Baruch Rubber Survey Committee 
highlights the call for more butadiene . . . the key 
factor in the production plan for some 370,000 tons 
of Buna S synthetic rubber. 

But back of the need for more butadiene is a need 
for more process steam. New boiler plant capacity 


has to be added in a hurry, yet with the greatest 
possible conservation of steel. 

Significantly, almost all of the power plants for 
this purpose now built or building are equipped 
with Ljungstrom Air Preheaters, despite a wide 
variation in other details of design. In addition, 
Ljungstroms are being used on the separately fired 
superheaters, and on the petroleum refining fur- 
naces which help to supply the raw material. 

Using a continuous regenerative counterflow 
principle, Ljungstrom Air Preheaters give the maxi- 
mum transfer of heat from flue gas to combustion 
air with the minimum of equipment weight and 
size. In installation, they save steel and save time. In 
operation, they save fuel and contribute to con- 
tinuity of service. For information on their applica- 
tion to any gas-to-air heat transfer problem, write: 


THE 


AIR PREHEATER 


CORPORATION 


Executive Offices: 60 East 42nd Street, New York, N.Y. - 


Plant: Wellsville, New York 
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OFF THE RECORD 


(Continued from page 118) 


when I asked him who analyzed 
these ecards daily, he rather sheep- 
ishly replied, “My secretary.” 
And when I asked him what quali- 
fications she had for knowing 
whether the statements made on 
the job cards indicated that the 
employe had taken too much or 
too little time to complete his 
work, he had to reply that she 
hadn’t any. 

I fail to find an instance where 
anything concrete can be proven 
by such ecards. In my opinion, the 
secret of economical maintenance 
is to know and understand the 
maintenance work and be thor- 
oughly acquainted with the type 
of man that you have placed on 
each job. I have found that it is 
always better to be just a little 
under-manned than it is to be 
over-manned, and whether you are 
over or under can’t be proven by 
job cards. 

I was told one time by a man 
who was attempting to justify 
these cards in my mind, that by 
making an employe fill out a job 
ecard at the end of each day 
gave the employe the feeling that 
the management was constantly 
checking him. But I have found 
by actual experience on the job, 
that the management who depends 
upon the job card system for 
checking employes’ work, has very 
little if any actual cheek. Cer- 
tainly in my experience, the job 
eard system has never served to 
improve the quality or quantity 
of the employes’ work. 

Occasionally I find plants using 
a machinery cost card system. 
When a piece of equipment is pur- 
chased new, the name of the equip- 
ment, the manufacturer, and its 
cost are listed on a card and every 
time a replacement part is pur- 
chased for this piece of equipment, 
the replacement part and its cost 
are recorded on the same card, the 
purpose of the card being chiefly 
to give a quick and accurate ac- 
count of the cost of maintenance 
replacements to the piece of ma- 
chinery, and frequently, where 
like-purpose pieces of equipment 
are installed by different manu- 
facturers, the system serves as a 
check of the cost of replacements 
of one manufacturer’s product 
against another. 

The chief difficulty with this 
particular system regarding equip- 
ment is that I have never found 


the exact running time of each 
piece of equipment kept on the 
card. I found in one instance, that 
one manufacturer’s article had 
been condemned in favor of a sec- 
ond, where a careful check of the 
situation showed that the first 
manufacturer’s product had been 
in service many more hours than 
the second. 

The second talking point for 
machinery cost ecards is the fact 
that occasionally a piece of ma- 
chinery will cost more to maintain 
over a period of a few years than 
its original worth, and it becomes 
advantageous to replace the entire 
unit. This can be spotted very 
easily on the cards. Since this is 
the exception rather than the rule, 
and since equipment more fre- 
quently becomes outdated with 
the development of new and more 
efficient equipment which cannot 
be determined on the cost card, 
it seems to me that the system is 
a bit too expensive as compared 
to the results which it produces. 


Comparing Records 

Our Purchasing Department 
keeps a record of articles pur- 
chased, by the name of the com- 
pany, and we ean nearly always 
determine the cost of replacement 
parts to machinery and equipment 
by scanning the Purchasing De- 
partment’s records. 

In large plants where large 
and expensive machinery is to be 
found, the system may have con- 
siderable merit, but in small plants 
where the machinery is small and 
numerous, it is my opinion that 
the information obtained from ma- 
chinery cost ecards is hardly worth 
the cost of keeping them. 

Oceasionally I find a person 
who boasts of his accomplishments 
as compared to another who went 
before him, and who is very 
anxious to open his records to 
prove how much better he is do- 
ing. This is not good business. 
It will not work. When compar- 
ing your records be sure to com- 
pare them with what is considered 
good engineering practice. In the 
final analysis that is the only thing 
that will stand up. The fact that 
someone else did not follow good 
engineering practice is history, 
and is a false base from which to 
compare present operations. 

Records! Records! Records! 
How MANY records should I 
keep? How many records do I 
HONESTLY use effectively? Ill 
keep THEM and that’s ALL! 


Fuel Conservation 
Plan Developed 


NGINEERS for the Minneap- 
olis-Honeywell Heat Regulator 
Co. have formulated the following 
rules for conserving heat used to 
maintain comfort in industrial 


plants which, in some cases where 
they have been put into effect, are 
reported to have resulted in as 
much as 30 per cent saving in fuel: 


1. Maintain minimum permissi- 
ble temperature in each section of 
an industrial building. For ex- 
ample, the office at 68 degrees, the 
machine room at 62, assembly room 
65 and storage space 50. Remem- 
ber that lower temperatures are 
more comfortable where manual 
labor is performed. 


2. Maintain even temperatures 
in all oceupied spaces and take fre- 
quent readings or recordings to be 
certain these temperatures are be- 
ing maintained. 


3. Turn off the heat in occupied: 
spaces or reduce the temperature 
to just above 32 deg. where freezing 
would cause damage. 


4. Disconnect unused lines and 
radiation. 


5. Reduce temperatures at least 
10 deg. when space is not being 
used, such as at night. 


6. Use ventilating fans only 
when necessary and reduce the 
amount of outside air taken in to 
a practical minimum. 


7. Insulate all doors and win- 
dows and keep them closed except 
to maintain a minimum of ventila- 
tion required for the workers’ com- 
fort. 


8. Remove anything which 
shields radiators, such as machines 
and cabinets, so there will be no 
retarding of the flow of heat. 


9. Have a competent heating 
engineer survey the heating system 
and make any changes he recom- 
mends. 


10. Employ a competent mainte- 
nance man to operate the heating 
system and make a complete sur- 
vey of it at least once a month. 


11. Solicit the cooperation of 
everyone in the building to save 
fuel by keeping windows and doors 
closed and by reporting overheat- 
ing. 

12. Control the temperature of 
hot water delivered to factory 
processes and washrooms at the 
minimum permissible. 
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OF DISSIMILAR METALS 


And how milliampere Gremlins may be 
foiled at their own game 


Today, dissimilar metals must frequently be used in more or 
less untried combinations. This is made necessary by metal 
shortages and urgent production needs. 

Such combinations when exposed to liquids or moisture can 
result in serious galvanic corrosion. Therefore galvanic couples 
now merit much closer attention by plant and design engineers 


than was previously necessary. 


Also, since its effects are not readily distinguished from those 
of the ordinary types of corrosion, it frequently is blamed for 
troubles it could never cause. Yet when really present, galvanic 


corrosion may be very serious. 


Practices for controlling Galvanic Corrosion 


1 Select combinations of metals as close 
together as possible in the Galvanic Series. 


2 Avoid combinations where the area of 
the less noble material is relatively small. 
It is good practice to use the more noble 
metals for fastenings or other parts in equip- 
ment built largely of less corrosion resist- 
ant material. 


3 Insulate dissimilar metals wherever prac- 
tical. If ¢ 1 i tion cannot be 
achieved, caything such as paint or plastic 
coatings at joints to increase the resistances 
of the circuit will help. 





4 Keep dissimilar metals as far apart as 
possible. This rule applies even when the 
actual connection between the metals is 
made external to the corrosive liquid. 


5 Apply coatings with caution. For exam- 
ple, when painting—do not paint the less 
noble material without also coating the 
more noble, otherwise greatly accelerated 
attack may be cuncentrated at imperfec- 
tions in coatings on the less noble metal. 
Keep such coatings in good repair. 


6 Prevent or limit aeration of the corro- 
sive liquid as much as possible to sustain 
the polarizing effect of the hydrogen film 
which forms on bare cathodic surfaces. 


7 If practical, add chemical inhibitors to 


the corrosion solution according to the na- 
ture of the solution to be inhibited. 


8 Avoid joining materials well apart in 
the series by threaded connections, as the 
threads will probably deteriorate exces- 
sively. Brazed joints are preferred when 
practicable. 


9 Whenever possible, install relatively 
small replaceable sections of the less noble 
material at joints and increase the thick- 
ness of the less noble material in such 
regions; for example, by using extra heavy 
wall nipples in piping or by attaching re- 
placeable pads to critical surfaces. 


10 Install pieces of bare zinc or steel to 
provide a counteracting galvanic protection 
effect to suppress galvanic corrosion. 


Inco’s Technical Service is prepared to as- 
sist metal users in solving galvanic corro- 
sion problems. Available data from INco’s 
Corrosion Files for a particular combina- 
tion of metals will be furnished wherever 
possible. Aid can also be extended in 
applying general principles to specific 
problems. 

As a first step in securing INco’s help on 
a specific corrosion problem, write for a 
copy of the Corrosion Data Work Sheet. 


TRE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York, N. Y. 
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GALVANIC CORROSION and 
THE GALVANIC SERIES 


Galvanic Corrosion is caused by con- 
tact or connection of unlike metals 
in a corrosive liquid. Because gen- 
eration of electric current is associ- 
ated with galvanic corrosion, the 
metals act like a galvanic cell and 
corrosion action may become more 
serious and more rapid than that 
fostered by the corrosive liquid act- 
ing on the metals separately. Such 
action may be prevented or mini- 
mized by using the Galvanic Series 
to guide the selection of metal com- 
binations. 


GALVANIC SERIES 
Corroded End (anodic, or least noble) 


Magnesium 
Magnesium alloys 


Zine 

Aluminum 2S 
Cadmium 
Aluminum 17ST 


Steel or Iron 
Cast Iron 


Chromium-iron (active) 
Ni-Resist 


18-8 Stainless (active) 
18-8-3 Stainless (active) 


Lead-tin solders 
Lead 

Tin 

Nickel (active) 
Inconel (active) 


Brasses 

Copper 

Bronzes 
Copper-nickel alloys 
Monel 


Silver solder 


Nickel (passive) 
Inconel (passive) 


Chromium-iron (passive) 
18-8 Stainless (passive) 
18-8-3 Stainless (passive) 


Silver 


Graphite 
Gold 
Platinum 


Protected End (cathodic, or most noble) 


According to studies and practical 
experience from which the Series 
resulted, metals within a group have 
no strong tendency to produce gal- 
vanic corrosion of each other and 
therefore make relatively safe com- 
binations unless the area of the less 
noble is markedly smaller. 

The coupling of two metals from 
different groups and distant from 
each other in the list can result in 
galvanic, or accelerated corrosion of 
the less noble material. The farther 
apart the metals stand, the greater 
will be the galvanic tendency. 

Although the arrangement of met- 
als in the Series is based on results 
of experiments and practical expe- 
rience involving many common cor- 
rosives, it cannot replace the need 
for tests when unusual corrosives 
are encountered or when other un- 
usual conditions prevail that may 
cause major shifts of the relative 
positions of metals in the Series. 











AMERICA’S WAR PRODUCTION DEPENDS ON TANKS LIKE THESE 


synthetic rubber is best suited for... Neoprene, Buna-S, 
Buna-N, Butyl and Thiokol . . . U. S. Rubber uses all 
five types . . . knows which one to select for the per- 


Take a good look at these huge spherical tanks. Chances 
are your hose, your belts, your packings may come from 
them or from others just like them. 

These are used for storing butadiene in the first of the 
synthetic plants operated by U. S. Rubber Company... 
a second will soon be in production. 

Having worked in the field of synthetic rubber since 
1921 we know what uses each of the five basic types of 


formance required . . . and how to compound the 
specific synthetic rubber for the specific task. This 
experience is important to you. 


Our booklet on synthetic rubber will give you much 
valuable information. Send for your copy. 


Mechanical Goods Division 


UNITED STATES RUBBER COMPANY 


ROCKEFELLER CENTER 


NEW YORK 
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WORKERS 
Millions 








DOLLARS 
Millions 


THESE CHARTS SHOW 
ESTIMATED PARTICI- 
PATION IN PAYROLL 
SAVINGS PLANS FOR 
WAR SAVINGS 
BONDS (Members of 
Armed Forces Included 
Starting August 1942) 


STUDY THEM WITH AN EYE TO THE FUTURE! 





There is more to these charts than meets the eye. 
Not seen, but clearly projected into the future, is 
the sales curve of tomorrow. Here isthethrilling 
story of over 25,000,000 American workers who 
are today voluntarily saving close to FOUR AND 
A HALF BILLION DOLLARS per year in War 
Bonds through the Payroll Savings Plan. 


Think what this money will buy in the way of guns 
and tanks and planes for Victory today—and 
mountains of brand new consumer goods tomorrow. 
Remember, too, that War Bond money grows 
in value every year it is saved, until at maturity 
it returns $4 for every $3 invested! 


Here indeed is a solid foundation for the peace-time 
business that will follow victory. At the same time, 
it is a real tribute to the voluntary American way 
of meeting emergencies that has seen us through 
every Crisis in our history. 

But there is still moretobedone. As our armed 
forces continue to press the attack in all quarters of 
the globe, as war costs mount, so must the record 
of our savings keep pace. 

Clearly, on charts like these, tomorrow’s Victory 
— and tomorrow’s sales curves—are being plotted 
today by 50,000,000 Americans who now hold 
WAR BONDS. 


Gave wt 
War Savings Bonds 





This space is a contribution to America’s all-out war effort by 


POWER PLANT ENGINEERING 
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PRODUCTS ARE 


under the Most Trying Conditions 


Valves, Fittings and Flanges by Vogt—the 
choice of operating men everywhere for safe 
and sure regulation of the high pressure and 
high temperature liquids and gases used in 
modern process work. 


So nepecimee trem carmen et 


ane ead 
oe 


Meeting the Demands for Operating Security 


Vogt has every facility for the fabrication of stills, towers, 
continuous rotary filters, filter presses, oil chilling machines, 
heat exchangers, etc., and these products are serving the 
petroleum industry around the world. 


To Combat Corrosion and Product Contamination 


Process equipment made from special metals and alloys for 
the exacting service of the chemical plant is fabricated in 
cur modern shops for many of the well known chemical 
companies. 


*& DESIGNED to RAISE 
* OPERATING STANDARDS and 
* LOWER YOUR COSTS 





High Operating Efficiencies 
and Low Maintenance Costs 


More steam per dollar of investment— 
because Vogt steam generating equip- 
ment is designed and built to fit in with 

) specific operating conditions. Vogt 
boilers are available in bent tube types 
and straight tube. forged steel sectional 
header types for solid. liquid. or gaseous 
fuels, as desired. Three-drum types 
can be supplied to fit any conditions of 
restricted installation space. 


PRG oO CTS 


For Oil Refineries, Chemical Plants 
Power. Plants and Related Industries 


0 Gene ee ee 


Steps Tonnage Up and Costs Down 


Our experience of more than 50 years in building profit-mak- 
ing ice and refrigerating machinery is at your command. We 
make complete units for ice and cold storage plants, packing 
plants, dairies, breweries, chemical plants, oil refineries, etc. 
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HEAT INTERCHANGE 
AND VACUUM EQUIPMENT 


For Every Power Plant Need 








Long the country’s largest single purchaser of 
heat transfer equipment for the refineries, etc., 
which it designed and built for leading compa- 
nies, Lummus four years ago began building its 
own. It did this in order to make available to 
its clients improved equipment of modern design 
and superior workmanship. 

The services of Lummus engineering personnel 
‘and the facilities of the Lummus heat exchanger 
plant at Honesdale, Pennsylvania, are available 


to public utilities and industrial plants for the study 
of specific problems and the design of heat ex- 
changer equipment to meet individual conditions. 


%& SURFACE CONDENSERS 

%& STEAM JET AIR PUMPS 

%* BLEEDER HEATERS 

%* BOILER BLOWDOWN HEAT EXCHANGERS 
%& FUEL OIL HEATERS 

%& LUBRICATING OIL COOLERS 


LUMMU$ 


THE LUMMUS‘COMPANY « 420 Lexington Avenue, New York, N. Y. 


April, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 








yiLiti 


For many years ‘“‘Old Faithful” has been a byword for 
dependable performance. Once every hour, day in and 
day out, as far back as man can remember, this famous 
geyser in Yellowstone Park has spouted for four minutes. 
In this brief time ten to twelve thousand gallons of water 
rush forth, the column rising to an average height of 
140 feet. Then the flow ceases abruptly, to reoccur an 
hour later. 

Powell Valves, too, are famous for dependability in flow 
control. Through nearly a century; under ever-increasing 
pressures and temperatures, Powell Valves have been a 
byword for dependable performance in the power lines 
of industrial America. 


The Wm. Powell Company 


Dependable Valves Since 1846 
Cincinnati, Ohio 


— a 


Fig. 375 (Left) 

200-pound Bronze Gate Valve with 
screwed ends, union bonnet, inside 
screw rising stem and special hard 
bronze disc. Sizes 4” to 3”, incl. 


Fig. 500 (Right) 

125-pound Bronze Gate Valve with 
screwed ends and screwed-in bonnet. 
Sizes 4” to 34” equipped with taper 
wedge sold disc; sizes 1’’ to 3” with 
taper wedge double disc. 





Fig. 386 (Left) : 
200-pound Bronze Gate Valve with screwed 
ends, outside screw rising stem, screwed The POWELL Line includes Globe, Angle, Gate, 


in yoke bonnet, bolted flanged packing Check, Relief, Y, Non-Return and other types of 
gland and renewable hard bronze seat valves in bronze, iron, steel, pure metals and special 
rings and taper wedge solid disc. Sizes alloys to meet Industry’s demands for DEPEND- 
14" to 3”, inclusive. ABLE FLOW CONTROL EQUIPMENT. 
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DEMAND PACKINGS 
BE CONSERVED! 


In the 50 years existence of this Company, never have 
Belmont Packings been in greater demand, more urgently needed. 


Packings are important! They are essential not only in the production, but 
in the operation of guns and mobile equipment—tanks, planes, ships. 

Materials used in the complete line of Belmont Packings come from far-off 
places—asbestos, flax, jute, rubber, lubricants. Supplies of these critical raw 
products have been restricted, by regulation, to war uses. In substance, de- 
mands and problems are great, the like of which the world has never seen before! 


How can Belmont meet the situation? It must continue to work to capacity 
with tools available. 

How can the user meet the situation? He can conserve the use of packings 
along the lines of the four suggestions below. 








A—CONSERVE PACKINGS—When re- 

packing, it may be found that a few rings of There’s a Belmont Packing for every service ... Steam, Water, Oil, Gas, 
new packing inserted next to the gland may Air, Acid, Alkalis, and Ammonia. Forms include Rings, Coils, Spirals, Reels, 
give added service. This will mean conserva- Spools, Sheets, and Gaskets. 

tion of old packing retained in the stuffing box. 


B—LUBRICATE MOVING PARTS—Keep 
rods, shafts and plungers thoroughly swabbed 
with oil.or grease to alleviate frictional wear 
on packing. Where practicable, install oil 
lanterns. 


C—CHOOSE SUBSTITUTE CONSTRUC- 
TIONS—When material shortages make your 
desired type not instantly available, consult 
with your nearest Belmont distributor or with 
us for guidance on this question. 


D—REFERTO THE BELMONT CATALOG— 

It's an invaluable packing guide of com- 

plete information on packings for all ser- 

vices .. . it contains informative charts; 


clearly illustrates and describes every 
Belmont packing; and suggests varied 
packing styles from which to chosea 2M@ Belmont Packing & Rubber Company 


substitute packing, ifnecessary. Writeon e F . 
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The Calauce of 


Ability to produce for ourselves and our allies is com- 
pletely dependent on the generation of power—the 
energy that turns the wheels of industry. The common 
enemy of power is water-deposited scale. It must be 
temoved, if boilers are to deliver their full quota of 
B.T.U.’s. The conventional practice for scale removal 
is a manual operation consuming much time. Chem- 
istry has stepped in and now provides an efficient 
method that removes the scale in a few hours. 


DOWELL INCORPORATED 
Kennedy Bldg., Tulsa, Oklahoma 
Subsidiary of The Dow Chemical Company 


This is an industrial service developed by Dowell 
Incorporated, subsidiary of The Dow Chemical Com- 
pany, with eleven years’ experience in the chemical 
treatment of oil and gas wells. Dowell industrial 
chemical service uses chemical solutions for the dis- 
integration and removal of deposits coating heat 
exchange surfaces. Precious time, manpower, equip- 
ment are saved. Thus chemistry is assisting industry 
in maintaining its ‘balance of power.” 
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SCRAP Your | “Scrapped Valve” Problems. 


DEXTER 


Valve Reseating 
Equipment 


— ees * > 4 8 et kee, ee ie | Uh UlCKlCO KUO! COO! CO 


Today, with new valves and 
parts so hard to obtain, it almost 
seems like a crime to scrap old 
valves. And it és a crime to scrap 
them, when they can be recondi- 
tioned — made as good as new— 
with Dexter Valve Reseating 
Equipment. 


ae le 


In just a short time, any me: 
chanic using Dexter Valve Reseat- 
ing Equipment can turn a leaky 
valve into a lucky valve, a waste: 
ful valve into a highly efficent one 
by making a valve seat and disc or 
gate absolutely tight. And it makes 
no difference what kind of metal 
a valve is made of... Dexter Cut 
ters are available for monel, stain 
less, stellite, bronze, brass. 


It is vital to our country to preserve valves and 
conserve power ... and it is very economical fot 


CAPACITIES: Globe valves, 4%" to 14"; Gate valves, 144" your company, too. Send for further information 
to 48"; Pump valves, 1%" to 15". about Dexter Valve Reseating Equipment, today. 


DEXTER Valve Reseating Machines 


THE LEAVITT MACHINE COMPANY 


404 EAST RIVER ST., ORANGE, MASS. 
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T YOUR SERVICE 


(NO PRIORITY NEEDED) 


Maxim Engineers are experts not only 
in the designing and building of silenc- 
ing equipment but also in the solution 
of practical installation problems that 
occur in the field. Right now Maxim 
equipment is available only on high 
ptiority ratings, but the advice of the 
Maxim engineering department is yours 
for the asking . . . whether or not you 
have or can buy Maxim Silencers. If you 
are troubled with poor engine efficiency 
which you feel is due to any factor in 
the installation of your present exhaust 
or intake lines (with or without si- 
lencers), we think that we can probably 
help you. 











Simply write to Maxim giving complete 
engine specifications, a sketch of your 
present hook-up, describing existing ex- 
haust and intake piping arrangement in 
detail, and notes on what your difficulty 
seems to be. 








IMPORTANT aL Maxim’s new 


Waste Heat Units make waste exhaust 
heat produce steam or hot water while 
at the same time providing efficient 
silencing for engine exhaust. This 
important development is discussed in 
Maxim Waste Heat Bulletins WH-100 
and WH-103, available on request. The 
Maxim Silencer Company, 89 Home- 
stead Ave., Hartford, Conn. 
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PRITCHARD MECHANICAL 


DRAFT BUYER- THOUSANDS OF DOLLARS 


Why Pritchard Towers Save You Money 
1. High Efficiency, Light Weight, Non-Corrosive 
Monel Fans. Pritchard fans are the heart 
of Pritchard tower efficiency and econ- 
omy. Their superior design and construc- 
tion saves tremendous amounts of horse 
wer over a period of years. Blades 
ave a special twist and taper that gives 
a steady, uniform air flow through the 
entire fan opening. . 

The use of non-corrosive sheet monel 

over a light, strong framework cuts 
weight to half that of cast alloy — ends 
corrosion and pitting troubles. Larger 
blades, and_often fewer of them, move 
the required volume of air with less fan 
speed and less fan power. Pritchard fan drive de- 
sign and fan housing design, particularly in induced 
draft towers, contribute further to fan efficiency 
and horsepower economy. i 
2. Low Pumping Head. Closed pipe water 
distribution through gravity sprinklers cuts down 
frictional resistance; saves pump power for lifting; 
sometimes even permits building higher towers 
without waste. : 
3. Liberal Size and Rating. Any ‘‘skimping’’ 
on capacity must be made up by an extra load on 
fans or tower effiiciency will suffer. Pritchard 
towers ase sized and rated to permit low air veloci- 
ties and consequent lighter fan loads. 

Further details on request. Write for them, 


On a certain large mechanical draft cooling tower job no¥ 


long ago the Pritchard price was $8000 high. But o 


a cost and operating capitalization over a period of five 
years the Pritchard tower showed a saving of several timey 
that amount. 

That is just one instance. There have been many othe 
where Pritchard towers, because of their operating econom 
have made first cost of secondary importance. 


If you will purchase mechanical draft equipment on a cost} 


capitalization basis, Pritchard towers will almost invariably 


save you money. Read the reasons why in column on left. 
Get Pritchard figures before you buy. 


4s. 


FIDELITY BUILDING 
Branch Offices in Tulsa, Okla.; Houston, Texas; Atlanta, Ga.; 
Chicago, Ill.; Pittsburgh, Pa.; New York City 


ie 


F. PRITCHARD and COMPANY 
KANSAS CITY, MOM 


PRITCHARD 


Atmospheric and Mechanical Draft 


WATER COOLING TOWERS 
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Packing Box Leaks 
are Easily Corrected 
by Proper Maintenance 


Frequent inspection will reveal the 
tell-tale drip where the stem enters the 
packing box, which indicates faulty 
packing. First, tighten packing box by 
applying ordinary effort to gland nuts. 
Then if leak continues, repack valve. 

When repacking, remove all old 
packing, and replace with new material 
of the proper type. Leaks often result 
from wrong packing. 

If valves are used infrequently, or if 
internal conditions are unfavorable, it 
is advisable to keep a live load on the 
packing. Steel springs with two or three 
coils, installed between the packing nuts 
and gland (see 3), will keep packing 
compressed and compensate for varying 
conditions. Packing box leaks are just as 
troublesome in small valves as in large. 
Excessive tightening of the packing nut 
will not remedy the condition when 
repacking is necessary, and may damage 
the packing nut. 

Smooth spindles are also important to 
prevent leaks and preserve the life of the 
packing. Keep spindles clean and pro- 
tect them from scratching and scoring. 


























420 Lexington Avenue 


George Washington’s advice is good even in reverse. It’s none too 
soon to think of preparing to help meet the huge coming demand 
for peace-time goods. Why not now, while time permits, let Gifford- 
Wood plan with you to develop a material handling system that will 
enable you to compete successfully with others seeking the same busi- 
ness you will want? 


There’s real help along these lines available in the G-W organization. 
With unmatched experience in planning equipment and layouts, with 
many standard designs that are readily adaptable to special conditions, 
with an engineering development staff organized to tackle tomorrow’s 
jobs as well as today’s, G-W can relieve your busy engineers by working 
with them so you'll not lose months waiting for reconversion when 
that happy need arises. 


While G-W shops are busy turning out war-time equipment, the engi- 
neering staff is adequate to give thought to the tomorrows. As a first 
step, you might look through G-W Catalog No. 200-E, a 125-page 
idea book on elevating and conveying equipment for handling bulk 
and packaged materials as well as parts in process of manufacture. 
A request on your business letterhead will speed a copy to you. 


CONVERTED TO COAL? If not, let G-W engineers show you how to 
convert quickly for little money. 


DRYING AND BAKING METAL FINISHES? If you still use ovens, let G-W 
show you how to cut production time 75% and space 50% with an 
Infra-Red system. 


[ca] 310) -4> a Lolo) aon 








FOUNDED 1814 


HUDSON, N. Y. 


New York Chicago 


Infra-Red Drying Systems © Screens © Silo Storage Plants ¢ Tanks © Weigh Larries 


565 W. Washington Street 


Ash Spouts ¢ Barge Unloading © Bins © Boiler House Equipment ¢ Buckets ¢ Bunkers © Carriers © Chutes 
Conveyors © Crushers ¢ Elevators * Feeders ¢ Gates ¢ Ground Storage Systems © Hoists « Hoppers 


@® 3665 


April, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 








Victory in the Grounded 
Air 

(Continued from page 86) 
ordinated with the old, wide flue. 
tuations in air pressure, heavy cur. 
rent surges to motors, and necessity 
for continual adjustment of inde. 
pendent control mechanisms, will 
likely result. 

Under one coordinated control, 
however, an evenly regulated and 
uniform air pressure is maintained 
with minimum power consumption. 
Such controls have the additional 
advantage of flexibility to balance 
the load evenly between compres. 
sors, so that none will be over. 
worked while others are idle. 

Frequently, in the case of 
smaller air compressors (under 100 
hp.), it is difficult to decide which 
of the two conventional types of 
control will best fit a varying de. 
mand for shop air. For instance, 
during the day, the air demand may 
be uniform, indicating that a ‘‘con- 
stant-speed’’ or ‘‘pressure-regula- 
tor’’ type of control will prove most 
economical. 

During off hours, nights, Sun- 
days, etc., the air demand is inter- 
mittent and infrequent, and it 
would obviously be wasteful of 
power and equipment life to let the 
compressor idle (with motor run- 
ning) for 50 min. of each hour, 
while actually compressing air only 
10 min. It is at once apparent that 
the latter conditions demand an 
automatic start-and-stop control. 

Until recently no standard con- 
trol arrangement, meeting both 
these requirements, was available. 
Now it is commonplace, being avail- 
able on some makes of compressors 
even on fractional horsepower sizes. 
It is known as dual control. To 
switch from one method of control 
to the other, requires merely chang- 
ing the position of a selector switch. 

Dual control can generally be 
applied to compressors operating 
under either of the other types of 
control. It is so inexpensive that, 
where conditions warrant, it will 
save its cost in a matter of weeks. 

Today we hear, ‘‘ Airplanes will 
win the war,’’ ‘‘Food will win the 
war,’’ ‘‘Machine tools will win the 
war,’’ ‘‘Man-power will win the 
war.’’ To these let us add ‘‘Con- 
servation of power, materials, man- 
hours, and money, in the use of 
compressed air, will help win the 
war.’’ While none of these factors 
alone will do the job, each consti- 
tutes one of the fibers being wove 
into the line that will haul down 
the Axis flag and raise the Allied 
banner of victory. 
































led 


3) | 
v; flue. 
y cur. 
vessity 

inde. 
, Will 


trol, 
d and 
-ained 
ption, 
tional 
ilance 
npres- 

over- 


eof 
or 100 
which 
es of 
2 de- 
tance, 
1 may 
‘“con- 
orula- 
most 


Sun- 
inter- 





id it 
ul of 
ot the 
run- 
hour, 
only 
; that 
1 an 
“ol. 

con- 
both 
lable. 
vail- 
Ssors 
Sizes, 
— To 
ntrol 
ang- 
‘itch. 
y be 
iting 
as of 
that, 
will 
eeks. 
will 
. the 
. the 
the 
Con- 
nan- 
2 of 
the 
tors 
nsti- 
ven 
own 
lied 








PROPORTIONEERS, (IC 


SPECIALIZED ENGINEERING 
ON PROPORTIONING PROBLEMS 





FOR INSTANCE... 


CASE HISTORY NO. 8. At a certain naval base, in- 
ternal boiler treatment to each of four boilers was 
necessary — and continual operation imperative. A 
%PROPORTIONEERS% Quadruplex Adjust-O-Feeder won 
instant approval because each pump is a complete unit— 
to replace in any assembly you need only remove four 
bolts, release coupling, and slide spare pump into place. 
Other features include: 


1. Straight through drive shaft design permits mounting up to 8 units, operated from a 
single central motor (duplex design illustrated). 


2. Available in either plunger or diaphragm types. Plunger units (0 to 10 g.p-h.) with Bake- 
lite or plastic cylinders (0 to 200 Ibs.), with stainless or iron (0 to 1000 Ibs.) are equipped 
with &,PROPORTIONEERSY, fluid sealed stuffing gland for hard-to-handle and corrosive 
fluids; and built-in ball type checks. Diaphragm units (0 to 7'/p g.p.h.; 0 to 100 Ibs.) are 
available with neoprene pre-formed 
reinforced diaphragms—no stuffing 
gland—plastic diaphragm heads— 
built-in suction and discharge valves 
with sight feed domes. 


3.. Micrometer stroke adjustment 


through neutralizing eccentrics. 


4. Fully enclosed frame presents 





L pleasing appearance, protects mov- 


Duplex Midget Adjust-O-Feeder Proportioning Pump of Plunger ing parts, and eliminates necessity 


Type. Available with from | to 8 units driven from a ial central 
motor. See Feature No. !, above. of guards. 


Complete engineering details forwarded upon receipt 
of full information about your problem. Address— 













7 PROPORTIONEERS. INL 


46 CODDING STREET, PROVIDENCE, R. 
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PARTICULARLY 
well adapted for 


‘WATER LINES 












Low Pressure Loss 
When Open 


AN 


Standard 24-inch 125 Ib. iron 
valve with ball crank arm for 
connection to extended reach 
rod. Sleeve bearing lubricated 
stuffing box with cage. When 
the vane is fully open, flow 
conditions are similar to those 
produced intwoVenturi Tubes. 


Air diaphragm motor for 
automatic operation—15 
pounds pressure. 




















Quauty pRooucts | 
SINCE 1908 








15 to 900 P. S. I. 








The pressure loss in a wide open R-S 
Butterfly Valve is less than in most 
conventional types of wedge gates. In 
fact, the streamlined vane is a Venturi 
maker and is practically self-cleaning. 
Anymember of the R-S Butterfly Valve 
line will sting the maintenance bill 
every time. 

These valves are accurately ma- 
chined and are either manually or 
automatically controlled. The beveled 
vane seats at an angle against the 
valve body. There is a size and type 
for practically any service condition. 


SUBSTITUTE METALS—R-S has developed pressure iron castings 
for resistance against heat, abrasion and corrosion. They replace vital 
victory production metals and are considerably lower in price. For 
instance, R-S “A” Metal, a tough dense metal of high endurance, is 
used in applications where hard wear and severe stresses are encoun- 


-eessation of current flow. 


Where a Short Is Not a 


Short 
(Continued from page 114) 








With over three parallel line 
in use a separate unit may be em. 
ployed with each two lines. 

In addition to the examples 
shown the principle may be applied 
in conjunction with polyphase 
systems. 

Besides approaching a nearly 
fool-proof system of transmission 
wherein shorts neither disrupt nor 
alter destination potentials the 
arrangements may be further char. 
acterized : 

Normdlly all branches are in 
use, keeping losses low. 

Main line overloads have no un. 
balancing effect upon the transmis. 
sion circuit or auxiliary units. 
Branch short circuits lose their 
‘‘punch’’ upon occurrence and 
auxiliary units complete the action 
of relay. 

More than one synchronized in. 
put may be fed to the branches 
through similar transformer and 
auxiliary unit combinations. More 
than one output may be similarly 
tapped from the branches. 


For the purpose of isolating 
disturbances, branches may be run 
for predetermined distances, and§™ 
may be reunited, tapped and re-Me 
split again as often as consistent 
with costs and losses. All such 
units may be alike regardless of 
number. 


In the type relay represented, 
where light loads permit the use 
of contacts only, actions are con- 
pletely automatic; first in opera- 
tion and second in resetting upon 



















Barring expense, circuits are 
applicable to heavy as well as light 
loads, by utilizing latches and 
switches in place of contacts. Rela- 
tive results are obtained by the use 
of additional auxiliary mechanisms. 


Induction relays have their 
relative place as to applicability, 
the diagrams shown being demor- 
strative of differential relay action. 
Protection is also automatically 
















afforded against transformer shorts. 
+. 


tered. Has a tensile up to 50,000 - s.i. and is readily machinable. 
Write for detailed information and the R-S Butterfly Valve Catalog. 


VALVE DIVISION 
R-S PRODUCTS CORPORATION 


4535 Germantown Avenue « Philadelphia, Penna. 


IN THE DISCUSSION of a paper al 
last annual meeting of the A.S.M.E. 
it was stated that an 18 per cent 
increase in capacity of an Otto 
eycle engine with large clearanct 
volumes and high residual-gas tem 
peratures could be obtained by the 
employment of proper scavenging 
methods. 






BUTTERFLY VALVES 
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e RELIABILITY 
e STRENGTH 

e ECONOMY 

e SAFETY 


... characteristics of 


every KENNEDY valve 


Kennedy Valves are reliable because of their simple, 
sturdy and effective operating mechanisms. Many 
of these mechanisms were originated by Kennedy, 
and have proven their effectiveness in thousands of 
installations. 


These valves are economical because of their dura- 
bility which has been demonstrated by decades of 
service in many installations without maintenance 
expense. 


Their generous proportions of all parts, together 
with high-quality, high-tensile-strength metal, assure 
ample strength and complete safety. You are 
always safe with Kennedy “Extra Value" Valves. 


THE KENNEDY VALVE MFG. CO. 
ELMIRA ee 


NEW YORK 





KENNEDY in: ae littings.. dive lydleauts 
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NEW EQUIPMENT 


Information that you desire abou? any 

equipment will be gladly furnished 

without obligation. WRITE POWER 
PLANT ENGINEERING 


"Megger” Insulation 


Tester 

James G. Bippte Co., Philadelphia, 
Pa., announce that they are now build. 
ing the first U. S.-made “Megger” in- 
struments for testing electrical insula- 
tion resistance and that they expect to 
be in full production by about June of 
this year. These are being built in a 
new factory in Philadelphia from raw 
materials and a few fabricated parts. 

These new “Megger” testers are of 
the hand-generator and direct-reading 
ohmeter type and the same general de- 
sign as the Biddle “Meg” and “Super- 
Meg” insulation testers. They are housed 
in molded cases of high-impact-strength 
plastic material. All joints are dust- 
proof. 








——_ 


"Never touch metal 
to a Gauge Glass”’ 


That’s a first rule taught every power plant apprentice—a super legend, like 
strap oil, left-handed monkey wrenches and printers’ type lice. To cut glass, 
you scratch it. Clean the inside of a gauge glass with a swab on the end of a 
wire and almost surely you'll scratch it. The scratch may be invisible, but 
reinstall the glass and turn on the pressure—bang!—another gauge glass 
blown to smithereens ! 

Any gauge glass is weakened if it’s scratched. But, wnscratched, Pyrex 
Gauge Glasses last longer than other glasses. That’s partly because they are 
made far stronger than necessary to withstand ordinary plant pressures, and 
partly because the glass from which they are made is highly resistant to cor- 


rosion. In fact, it is so inert to all acids except hydrofluoric, that it has been 
widely adopted for piping by the chemical industry. ; 

And whether dimly or brightly lighted, Pyrex Broad Red Line Gauge 
Glasses have the added advantage of being easier to read, from a distance. 
That’s a safety feature, as you know if you’ve been near a glass when it blew. 
It’s an efficiency feature, too—a step-saver and a time-saver. 

Next time you call your jobber, specify Pyrex Broad Red Line Gauge 
Glasses. 


The direct-reading true ohmeter in- 
dicates insulation resistance by pointer 
deflection. There are no keys to press 
or dials to adjust and the accuracy is 
independent of the speed of turning the 
hand cranked generator. The hand- 
cranked, generator is instantly available 
for use anytime, anywhere. No battery 
or any other replacement parts are 


needed and no reliance need be placed 
on any outside source of current. 

By special arrangement with the orig- 
inal makers of the “Megger” instru- 
ments, the new unit carries the 
registered trade mark name “Megger.” 


Improved Diffusion of 


Cement Mixtures 


To IMPROVE the dispersion of cement 
particles in a Portland cement mix, thus 
automatically permitting reduction of 
water ratio and improving the compres- 
sive strength characteristics of concrete, 
Santorized Trimix Liquid has been an- 
nounced by L. Sonneborn Sons, Inc., New 
York, N. Y. It is claimed that such re- 
sults are due to the application of the 
principle of greater wetting by means of 
additives having great surface activity 
and that these results are achieved with- 
out in any way interfering with the nor- 
mal hydration cycle of Portland cement. 

Advantages claimed for this meth 
are reduction of up to 20 percent of 
the normal volume of gaging water ail 
greater workability of the mortar. Slump 
tests, it is stated, show that when San- 
torized Trimix is added to the gaging 
water in proper proportions, the slump 
of a normal 1-2 mix ranges from 6 t0 


**PYREX” is a registered trade-mark and indicates manufacture by Corning Glass Works, Corning N.Y. 


Y 
Gonning 


Glass Works 
if Corning, New York 








CHANGE OF ADDRESS 


To avoid missing an issue or paying for forwarding 
postage be sure to send a change of address to our 
office. Changes received by the 20th of the month 
can be made effective for following month’s issue. 


POWER PLANT ENGINEERING 
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Every WeldELL 


can pass this test! 


y= every WeldELL* can pass this test for true 

circularity—or any other test for dimensional 
accuracy. A number of steps in their production con- 
tribute to this uniform accuracy, and as a final 
precaution every fitting is given a special truing oper- 
ation to bring it to exact size before machining bevels 
and lands. 

Why do we go to all this extra trouble just to pro- 
vide a little greater dimensional accuracy in a rugged 
thing like a welding fitting? The man who uses 
WeldELLS knows the answer to that question. He 
has found that the extra lengths to which we go to 
achieve greater accuracy pays dividends in time saved 
on the job—results in better and faster welding. 

Check down the list of WeldELL features and you 
will find that WeldELLS and other Taylor Forge 
Welding Fittings give you the means of doing every 
job as well as it can be done—as easily as it can be 
done—as economically as it can be done. 





TAYLOR FORGE & PIPE WORKS 
General Offices and Works: Chicago, P.O. Box 485 
New York Offices 50 Church Street 
Philadelphia Office: Broad Street Station Building 








WeldELLS are only one of many 
Taylor Forge contributions to the 
war effort. For example: huge Rolled 
F Steel Rings that are an important ,5; 
WeldELLS and many other Taylor Forge Products are produced in Byers Genuine Wrought Irom. part of U. S, tanks now in action. 
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R/M PACKINGS 


KNOW IT’S A CONFINING LIFE 


I+ wouldn't do for Gargantua the Great to 
be on the loose, so he’s confined to a 
specially built cage. It wouldn't do for 
steam, oil, fuel, or air to “get out of line,” 
either. So industry uses R/M packings . . . as 
confining as a cage when it comes to hold- 
ing materials in line. 


Today's higher pressures put an added 
strain on packing, but R/M packings are 
equal to the task. R/M engineers are at it 
early and late, improving the sealing 
quality of R/M products. Army-Navy “E” 
awards aren't given lightly. They're a mark 
of merit in production for war. 


Do you have a copy of the R/M catalog? 
It's keyed for applications, illustrated, and 
indexed as to mate- 
rials and types. Get 
a copy from your 
R/M distributor, or 


Awarded to R/M write us direct. 


North Charleston Plant 


INDUSTRIAL SALES DIVISION 


RAYBESTOS-MANHATTAN, INC. 


MANHEIM, PA. 


BRIDGEPORT, CONN. 





























NORTH CHARLESTON, S. C 


PASSAIC, N. 


Makers of Packings for Every Industrial Use 


J 





7 in., as compared to 2% in. with th 
same amount of plain gaging water 
Higher strength by lowering of evap. 
oration, resulting in more thorough cur. 
ing; greater homogeneity ; elimination oj 
water segregation; greater water tight. 
ness, durability and less shrinkage, are 
claimed as a result of addition of Trimix 


Screw Conveyor Trough 


Link-Bett Co., 2410 W. 18th & 
Chicago, Ill. announce that they have de. 
veloped a screw conveyor trough that js 
made of a combination of steel trough 
bottom, wooden sides, and wooden cover 
board, lag-screwed together to form q 
complete, tight enclosure for the screy 
and the material it conveys. A substan. 
tial percentage of steel is saved compared 
to the all-steel trough and cover plate 
heretofore furnished. 


ea) 


A new combination wood and steel 
trough is adapted to all standard screw 
conveyor fittings; will readily connect 
with existing steel trough; and can be 
shipped with sides and bottom assembled. 

The curved bottom will be made oi 


has the added advantage of being remov- 
able by unscrewing of the lag screw 
securing it to wooden trough sides, thus 
facilitating cleaning and replacement. 


PX-5 Black Baking Varnish 


SyntHiITteE PX-5 Black Baking Var- 
nish is one of the newer and outstand- 
ing polymerizing varnishes developed. 
during the past year by the John C. 
Dolph Co., 168 Emmett St., Newark, 
N. J. It is especially recommended for 
use on stationary and revolving units 
constructed with Class “B” insulating 
materials. It possesses the essential bond- 
ing properties which will hold modem 
types of magnet wire and insulating ma- 
terials intact under the terrific centrifu- 
gal force developed by high speed wind- 
ings. 

Synthite PX-5 Black Varnish cures 
by heat induced chemical polymerization 
which solidifies the entire mass of vat- 
nish in the deepest winding voids or 
spaces. This curing characteristic elim 
nates surface sealing which usually 
causes uncured varnish to remain in the 
interiors of windings. The degree 0 
curing can be controlled by varying bak- 
ing temperatures between 245 and 2/5 
deg. F. and controlling baking how 
cycles. 

This varnish is recommended for ws 
on flexible armature coils. When used 
on these types of motor windings, each 
application of varnish requires only from 
1% to 3 hr. baking depending upon the 
temperature and actual cross section 0 
depth of armature coil construction. 

When used on all types of Class “A 
insulated windings, this varnish imparts 
an excellent degree of toughness to cot 
ton tape, paper, etc. When baked 
ordinary oven temperatures and normal 
hour production cycles, organic cover 
winding leads remain flexible after bent 
ing at sharp angles. 
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GUARD THOSE VALVES OF YOURS 


New valves will be harder to get—even if you work directly 
for the war effort. 

There are not sufficient materials for valves—or wear re- 
sisting parts. Allocation will reduce, still further, amounts 
valve manufacturers have been able to obtain for lower rat- 
ings. And control is directing the uses to which all valves are 
shipped. 

Too few of us have the feel of this war—yet. But, it is our 
belief that those who need continued operation of valves will 
be well advised to adopt conservation and substitution right 
how—as part of the price loyal citizens pay for a victorious 
war. It is no whit smarter to try to find “‘angles’”’ by which 
materials needed for active war can be diverted to our plants 
than it is for a commander in the field to withhold an order to 
fire—to save his own hide. 


MANUFACTURERS OF 
CAST STEEL VALVES \e/ BRASS AND IRON VALVES 
O’ESTE ENGINEERING SPECIALTIES 


Reading, Pa., Atlanta, Boston, Chicago, Houston, Los 
Angeles, New York, Philadelphia, Pittsburgh, SanFrancisco 


A DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC., BRIDGEPORT, CONNECTICUT 
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There is no “retiring age” for a Dart Union. If there is 
important work to be done, even though a Dart has seen plenty of service 
already, it can still see plenty more. And give tight-joint performance, too. 


In a nutshell, here is the explanation of how Dart Unions can pay extra 
dividends in trouble-free performance and long life. Matched bronze seats, 
precision machined and ground to accurate “true-ball” surfaces make it 
possible for Darts to be used many times. Nuts and bodies made of heavy 


air refined malleable iron give Darts their 
ability to resist rough handling and pipe 
strains. 


It is common sense and good patriotism to 
search out your plant for your old Darts 
and put them back to work. It is sound and 
far-sighted judgment to see your distributor 
now for new Darts, if you need them. 





E. M. DART MFG. CO., Providence, R. I. 
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Sponge Rubber Gaske+ 

ANOTHER new development, the crea. 
tion of a sponge rubber gasket covered 
with a smooth coating of natural rubber 
or Ameripol synthetic rubber by the ex. 
trusion process is announced by The 
B. F. Goodrich Co., Akron, Ohio. 

The new type gaskets are now being 
used only in products of war, mainly 
airplanes and tanks, where they are proy- 
ing their value as a sealing member jp 
severe service. After the war, this new 
type gasket is expected to find wide use 
on refrigerators, automobiles and other 
products. 

When made with a covering of 
Ameripol, the new gasket is said to 
withstand the destructive action of oils 
and greases which have so often spelled 
destruction of refrigerator door gaskets 
made of natural rubber. The ability of 
Ameripol synthetic rubber to withstand 
extremely low temperatures also will 
make the new development especially 
valuable in the refrigeration industry. 





The gasket has a much lower perma- 
nent set that the tubular type heretofore 
used on refrigerators and automobiles, 
and is as soft and compresses as well 
as the older type. 

In the new process sponge rubber 
filler used is molded in slab form, slit 
into strips and fed through a special ex- 
truding machine to obtain the smooth 
covering which varies in thickness ac- 
cording to the customer’s specifications. 
It is available in round, square and rec- 
tangular shapes, and is most practical at 
present in dimensions not smaller than 
¥Y in, nor larger than 1% in. Maximum 
production length is 12 ft., but the prod- 
uct can be spliced to any desired length 
with the connecting points barely detect- 
able. It can also be produced, where 
necessary, with a lip for attachment. 


Control for Resistance 
Welding of Aluminum 


GREATLY simplified construction is one 
of several important features of a new 
electronic capacitor discharge resistance 
welding control announced by the Gen- 
eral Electric Co., Schenectady, N. Y., for 
the resistance welding of aluminum. This 
construction not only eliminates much 
vital material but facilitates thorough 
inspection and servicing. 4 

Aluminum has low resistance and high 
heat conductivity. This control provides 
the very high currents and short welding 
time required for the satisfactory re- 
sistance welding of this metal. ; 

The control consists of a charging 
circuit, a discharge circuit, control sta- 
tion, Pyranol capacitors, and sequence 
control. All this equipment is mounted 
in one cabinet-type, G-E industrial con- 
trol enclosure with full-length front 
doors and removable rear covers. The 
enclosure is ventilated by filtered alt 
which, drawn in by a blower, creates 4 
positive pressure within the cabinet. The 
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For easier handling in grease guns 


.. longer life in anti-friction bearings 


Awar-bred grease for wartime jobs. 
Today’s production pace demanded 
this new type grease. Longer hours of 
operation alone call for a more stable 
grease to resist heat and oxidation, 
while the need for more frequent lu- 
brication of bearings makes an easily 
handled gun grease an asset. 

Stanobar brings you both these ad- 
vantages. It’s a smooth (not fibrous) 
type grease. It contains inhibitors 
which reduce oxidation of both the 
soaps and oil in Stanobar. That means 
less cleaning of bearings and less 
labor and lubricant required to flush 
out old grease. 

Stanobar resists thinning out when 





q CHECK THESE ADVANTAGES a 
OF NEW STANOBAR GREASE 


... Easily handled in grease gun or 
pressure system. 


.. . Resists thinning-out when worked. 
. .. Does not oxidize and form depo: 


sits. 











STANDARD OIL COMPANY (INDIANA) 


worked —that helps reduce leakage. 
It may also enable you to replace two 
or three grades of grease you are now 
using with this one grade of Stanobar. 

Let a Standard Lubrication Engi- 
neer explain some of the other ad- 
vantages of new Stanobar—and help 
you make a test. Write Standard Oil 
Company (Indiana),910 South Mich- 
igan Avenue, Chicago, Illinois, for the 
Engineer nearest you. In Nebraska, 
write Standard Oil Company of 
Nebraska at Omaha. 


How to service ball and roller bear- 
ings. Proper packing of bearings after 
inspection is highly important. Bear- 
ings equipped with pressure fittings 
are sometimes replaced dry and filled 
with a grease gun, but a careful, hand- 
packed grease job is well worth the 
little extra time it may take. The illus- 
trations at the right point out some 
of the steps to take. 


OIL IS AMMUNITION...USE IT WISELY 








Clean motor and bearing housing before 
removing bearing. 


weal 
Remove bearing wash it in kerosene, and 
dry thoroughly with a clean cloth. 


Dip bearing in a light lubricating oil. Al- 
low excess to drain before repacking. 


Put grease only in depression of spacer 
(both sides). Then spin one of the races, 
and wipe off excess grease thrown out. 
Replace the bearing. Do not put addi- 
tional grease in the bearing housing. 


| STANDARD | 
SERVICE | 





eLUBRICATION ENGINEERING.» «LUBRICATION ENGINEERING.» LUBRICATION ENGINEERINGsseLUBRICA 


—- 











NGeeeLUBRICATION ENGINEERING. eLUBRICATION EN 








os 
tid 
ti 
Gees 
ro} 
= 
uJ 
z 
oO 
— 
<t 
wo 
ac | 
mM 
one 
‘all 
e 
es 
& 
ro) 
= 
ac 
lu 
lu 
—¥ 
°o: 
Zz 
tal 
<= 
Oo 
— 
<t 
wD 
oc | 


Low steam pressures and wet steam made lubrication a 
difficult problem at this Michigan lumber mill until 
a Lubrication Engineer analyzed the conditions and 
recommended a cylinder oil for them. Now, two en- 
gines and all auxiliary pumps and feeders operate on 
half the oil formerly used. Oil carryover and the 
boiler trouble it causes are greatly reduced. 
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Assure needed power for war loads 


@ Tree's little stirring military ac- 
tion about the plants pictured here. 
But the extra power to produce the 
machines of war must come from 
plants just like these, and yours. That 
power must not fail for any reason — 
particularly not from improper care 
or lubrication, because it is so simple 
to make sure that lubrication is not 
the cause. 

You can’t make a better first step 
than to reexamine your whole prob- 


Since the last war when the 200 H. P. en- 
gine (above) was switched to a Standard 
steam cylinder oil, operation has been 
almost continuous, with little or no 
maintenance. The cylinder has never 
been rebored and rings have been re- 
placed only once. 


lem of steam engine lubrication — 
your lubricants and lubricating meth- 
ods. See where they might be affected 
by the new demands on equipment— 
the longer hours of operation, and 
heavier loads. Look at consumption 
records, for example. Increased con- 
sumption may indicate increased 
wear. 

As a double check, let a Standard 
Lubrication Engineer work with you. 
He's helped many plants facing war 


STANDARD 
STEAM 
CYLINDER OILS 


* * 


Oil is Ammunition... Use it wisely 


power demands. He’s had a chance to 
see where troubles strike first. He 
may have many helpful suggestions 
for you. 

If you don’t already know the 
Standard Oil Engineer in your local- 
ity, call the nearest Standard Oil 
(Indiana) office, or write 910 South 
Michigan Avenue, Chicago, Illinois, 
and ask to have a Lubrication Engi- 
neer stop at your plant. 


Millwork for defense housing is this plant’s 
job. An analysis of steam pressures and 
loads, and a thorough check of feeds for 
adequate cylinder and valve lubrication 
led to a recommendation of Stanocyl 
Cylinder Oil. This has kept this engine 
free from all lubricating trouble. 





. YOU CAN BANK ON 


FAIRBANKS 


for REGRINDING Iron Globe, 


Angle and Cross Valves 


AE pment 











Fig. 0130 Fig. O110 Fig. 0132 


SERVICE: Recommended for service on steam, water, oil and gas 
lines. Available for steam working pressures from 125 to 250 lbs. 


TYPES: These Valves have Regrinding Bronze Bevel Dises and 


Seats and are recommended where close regulation of flow is 
required. 


FEATURES: Disc and Seat may be reground without removing 
valve from pipe line. Seat Ring can be easily 

removed and replaced. Bodies and Bonnets 

are semi-steel, with an average tensile strength 

of 38,000 lbs. per sq. in. The globular- 

shaped bodies have maximum allowance for 

free-flow passages. Renewable Bronze Yoke 

Bushing provides a non-corrosive stem con- 

tact and reduces wear on threads. The Bronze 

Stems have Acme cut threads of generous 

proportions for strength and easy operation. 

A spider in seat ring and a guide stem on the 

bottom of discs, guide the bevel-faced dises 

to proper seating contact. Stuffing box is 

deep and can be repacked under pressure Fig. 0110 
when wide open. , with By-Pass 


THE FAIRBANKS COMPANY 


393 LAFAYETTE ST.. NEW YORK, N.Y. 
BOSTON, MASS. PITTSBURGH, PA. 


Distributors in Principal Cities 
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BIS” MANNED THIS “BATTLE STATION” 
ALL THROUGH THE LAST WAR, TOO... 


“Bis Gould has been a skilled pump maker — at the Warren Steam 
Pump Co., Inc.— for 40 years. All during World War |, “Bis” oper- 
ated the same vertical boring mill (shown above), which, today, 
he is now using to help turn out Warren Pumps needed to help bring 
the present world tyrants to their knees. 
There is no compromise in the quality and skill of Warren workers 
. no compromise in the quality of Warren pumps. Whether 
Warren Pumps are used for gruelling 24-hour duty in war plants . . 
or for active duty with the United States Navy, the Coast Guard, 
or the Merchant Marine, every piece of Warren equipment can be 
counted on for efficient, reliable, and economical performance. 


WARREN PUMPS 


WARREN STEAM PUMP COMPANY, INC. 
WARREN, MASSACHUSETTS 








main anode transformer and all tubes re. 
quiring cooling are air-cooled by a cuct- 
less system. 

_ The charging and discharge-tube 
circuits are mounted on a single, hinged 
compound base that can be swung out 
readily for servicing. The control sta- 
tion can be removed from the cabinet 
and attached to the welding machine. 
With this arrangement, the control cabi- 
net can be at some remote point, thus 
conserving valuable factory space. Also, 
the small wiring between the various 
panels and the control station is brought 
to a centralized terminal board. Easy and 
rapid checking of the circuits is thereby 
made possible. 


Rotary Hand Pump 


A NEw rotary hand pump, designed 
trimarily for use as a bilge pump on 
life boats has just been announced by 
the Blackmer Pump Co., Grand Rapids, 
Mich. However, tests indicate that there 
are a number of other applications, both 
marine and industrial, of this new unit. 


wid 





The base is fitted with an offset 
flange, which permits mounting on the 
edge of any flat surface, such as the top 
of a tank, vat or other container, while 
providing ample clearance for free oper- 
ation of the crank. The casing, rotor 
and buckets of the new pump are made 
of bronze for life boat service. For other 
services they may be made of iron with 
bronze fittings, or all iron. The casing 
bolts on the life boat pumps are fitted 
with special wing-nuts for easy removal. 
For other services standard hex-nuts are 
used. Intake and dischage ports are 1 
in. and threaded for standard pipe or 
hose connection. 


Wearproofing for Patterns 
and Core Boxes 


METAL spraying equipment for wear- 
proofing wooden core boxes and foundry 
patterns against the abrasive action of 
sand is announced by the Alloy-Sprayer 
Co., 2040 Book Bldg., Detroit, Mich. 

The worn surfaces are sprayed with 
a light coating of metal. This is said to 
prolong the life of the patterns, elimi- 
nates the necessity of frequent and costly 
rebuilding, and also permits worn wooden 
patterns of boxes to be completely re- 
newed by the same means. 

The equipment is designed to be fool- 
proof and is said not to require special 
skill for operation, it is self contained 
and ‘does not require extensive costly 
equipment to be used in conjunction 
with it. 
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Since long before the days of Stradivarius, no 


th substitute has been found to take the place of 

"i wood in a violin. Time has proved it the one . 

I. material for the purpose. EHRET’S 85% MAGNESIA and many other 
re Ehret heat insulating materials are fully 
’ And in the field of industrial heat insulations, treated, both as to selection and applica- 


yr 
tion, in the new 176-page Heat insulation 








85% Magnesia is the one material that has 
Z Pon ‘ ¥ fici Handbook. It will be furnished, without 
' proved its ability to maintain efficiency... <einiitins tus tihais telat arcana 
decade after decade. Records of more than Sie amet Renee ete Qatend Met 
half a century confirm this statement. Write today for your copy. 
It will pay you to continue to specify and use 


— =a.» 


Ehret’s 85% Magnesia. 






MANUFACTURING CO. 


VALLEY FORGE, 
PENNA. 


TEHRET MAGNESIA 








--. THERE IS AN EHRET DISTRIBUTOR OR 
CONTRACTOR IN EVERY INDUSTRIAL AREA 
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NN p Supervised Boiler and Condenser Cooling ( 


— System Protection at Moderate Cost! 


We believe the true answer to your boiler water and 

condenser cooling system problem lies in competent 

supervision of water conditions by experts plus a 

simplified natural method of water correction. 

Our new Technical System does just that! Scheduled super- 

vision and treatment based on frequent water analysis finds and 

remedies your trouble . . . specific organic formulas developed 

individually to fit your needs provide a simplified, natural 

correction. Send the coupon below for the new Technical 

System bulletin or have a Water Treatment Company engineer 
inspect your plant without obligation. 


y WHY NOT SEND THIS COUPON NOW?... fo 





American ¢ Standard  gigveland, Ohio 


Rapiator ™ Sanitany Fort Wayne, Ind. 


Telede, Ohio 
New York CORPORATION Pikéshurgh 


Columbus, Ohie Erle, Pa. 





BAILEY-FARRELL COMPANY 
Charleston, W. Va. - Huntington, W. Va. 
MUTUAL SUPPLY CO., Cincinnati, Ohio 
or send fo 


O Please send the new Technical System bulletin. 
0 Have a Water Treatment Company engineer call. 





Gypsum Construction 


Materials 


New Gypsum products developed to 
meet the immediate demands of wartime 
construction have recently been put on 
the market by The Celotex Corp., Cii- 
cago, Ill. The new products are intended 
to replace more critical materials, such 
as steel and lumber, in both temporary 
and permanent structures. WPB is ad- 
vocating the use of such gypsum prod- 
ucts in place of less available materials, 


The products include a new gypsum 
exterior siding covered either with smooth 
or mineral surfaced roofing; laminated 
gypsum wall-board panels suitable for 
demountable or permanent single wall 
interior partitions; laminated gypsum 
roof deck slabs; and poured gypsum roof 
decks for use with wood frame indus- 
trial construction. 


Ceramic Tubes in Dust 
Collectors 


Tuses of special fire clay, manufac- 
tured by the Prat-Daniel Corp., Port 
Chester, N. Y., are being used in Ther- 
mix Ceramic Tubular Dust Collectors 
instead of the steel tubes previously used. 

These tubes are reported to be suffi- 
ciently thick and rugged to be proof 
against fracture and breakage from nor- 
mal handling or from changes in tem- 
perature, yet they weigh no more than 
the steel tubes previously used and are 
made of. extremely hard and abrasive- 











fee ee 


resisting special clay. They are mounted 
in a concrete or brick casing above con- 
crete bins, entirely eliminating the use 
of steel. 

The operating design of this dust 
collector is the same as the steel-tube 
Thermix Dust Collectors made by the 
same manufacturer. 
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Conveyor and Elevator in One 
Compact System — REDLER 








Standard Gravity 
Discharge Conveyor Belt Conveyor and 
Bucket Elevator 


S-A Conveying- 
Elevating Equipment 


When you consider the many advantages 
of coal, remember the handling job which 
once took so much manpower, can be 
done automatically. Stephens-Adamson 
Conveying and Elevating Equipment, de- 
— and built today on the experience 
of over 40 years, accomplishes this in a 
variety of ways: 


Compact, sealed Redler Conveyor-Ele- 
vators move coal in a continuous stream, 
with a minimum of power consumption 
and a maximum of efficiency. 

(Diagram and Illustration No. 1). 


Pivoted Bucket Carriers elevate and con- 
vey large tonnages of both coal and ash. 
(Diagram 4). 


Hoh Discharge Elevator-Conveyors are ay 
built for coal handling requirements of 
many other types of power plant instal- 


tions. (Diagram 2). 


Bucket Elevators and Belt Conveyors 

along with various typés of Feeders an 
Crushers engineered and manufactured by 
S-A are serving power plant operators 
throughout the country. Equipment can be furnished to meet your particular prob- 
(Diagram 3). lem. Contact S-A Engineers for details on a coal handling 
installation which will save you time and money. Write 

, for descriptive bulletins. 


STEPHENS-ADAMSON 


Chains and Sprockets Beit Conveyors eS Bucket Elevators Crushers 


Bin Gates Pan Conveycrs SealMaster Feeders Screens 
Speed Reducers Redler Conveyors Ball Bearings Skip-Hoists Winches and Car Pullers 


























Pivoted Bucket Conveyor 














5 Ridgeway Avenue, Aurora, Illinois 
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.HNO.1 CEMENT 

















A 2%” layer of B-H No. 1 
Cement which can be eco- 
nomically applied, mini- 
mizes heat-loss on this 
feed-water heater. 








You'll be interested to tick off these reasons for trying B-H 
No. 1 Cement, to see whether you've been using something 
less desirable: 


o 1. Mixes with cold water to form a plastic mass 
which can be readily troweled to the surface of 
the equipment to be insulated. 


2. Trowels smoothly and sticks easily to brick 
or metal. 


3. A special rust inhibitor prevents corrosion 
between the metal surface and the insulating 
cement, thus insuring a permanent bond of the 
insulation and no pitting of the metal surface. 


4. Effective for temperatures up to 1800° F. If not 
used above 1200°, it can be broken up, remixed, 
and used again. 


5. Practically no shrinkage, so that it does not 
crack or pull, and 100 lb. covers approximately 
60 sq. ft., 1 inch thick. 


6. Its base is B-H Black Rock-Wool which is fine, 
resilient, high-fusing, light-weight, and extremely 
permanent. 















Try B-H No. 1 Cement on a tough 
little job like this. Check its ease 
of application, adherence, rust 
prevention, and high insulat- 
ing efficiency. 








Write today for a free 
5-lb. sample. You'll en- 
joy playing with it on 
apatch job—and we'll 
prove our case. 












BALDWIN-HILL Vesclatcons 


577 KLAGG AVE. TRENTON, N. 
L 







J. 
NEW YORK CHICAGO KALAMAZOO 






















Magnetic Base Portable 
Drill 


Porraste drill with an electro-m:g- 
netic base developed to speed the job of 
drilling and tapping holes in larger 
water-wheel generator frames and siiii- 
lar equipment in manufacture at Gen- 
eral Electric’s Schenectady Works can 
also be used for counterboring and 
countersinking. 

Holes in the generator frame, a 124- 
in. casting, are drilled and tapped at an 
angle, using the holes already drilled in 
vs in. cover plates for templates. One 
man can set up and perform the opera- 
tion easily. 

The tool consists of a railbonding 
drill frame altered to make a reversible 
multivane drill. A third leg added to 
the frame provides stability. The drill 
is fitted with a taper socket and a quick- 
change chuck to speed the changeover 
from drill to tap, since once the drill 
is positioned the hole is drilled and 
tapped without disturbing the setup. The 
drill is ratchet fed. 





The electro-magnet used will exert a 
force of about 500 Ib. on material with 
a minimum thickness of 7% in. and equal 
force on material of greater thicknesses. 
An air gap of 10 mils between the poles 
of the face plate and the cover plate 
compensates for irregularities on the 
cover plate surface. The magnet operates 
on 120 v. and is energized and de-ener- 
gized ‘by means of a toggle switch con- 
veniently located on the frame. A foot- 
treadle is used to lower the magnet to 
the work and to raise it for reposition- 
ing the drill. When the magnet is in the 
raised position, the three-legged frame 
can be moved about easily on its ball 
casters. A  solenoid-operated air valve 
between the air source and the drill 
keeps it inoperative unless the magnet is 
energized. 


Anti-rust, Anti-corrosion 
Agent 


A NEw type of anti-rust, anti-corro- 
sion agent, Rustbuster No. 3, has been 
announced by Cannon Chemical Co.. Inc., 
Everett, Mass. 

In steam systems, it is claimed that 
this new chemical not only counteracts 
rust and its resulting corrosion in the 
boiler and boiler water, but also acts as 
a rustproofing agent throughout the en- 
tire system. It is designed to be appli- 
cable in air conditioning systems, in watet 
lines such as spray water in spray cham- 
bers, condensate pipes connecting with 
cooling: towers or evaporative condensers, 
and also chilled water lines. 
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Speed Printer 


A PRACTICAL speed printer, Spee-Dee, 
ior making blueprints or black and white 
prints has recently been developed by Peck 
& Harvey, 4325 Addison St., Chicago. 


The printer is a sturdy, portable table 
model and can be plugged into any stand- 
ard electric cutlet. It is available in two 
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sizes, for prints up to 12 by 18 in. and 
18 by 24. in. The actual printing surface 
is oversize on both machines, which pre- 
venis crowding of prints, overlapping or 
blurred edges. 

Tracings, drawings, letters, invoices 
or any written or printed matter can be 
duplicated on the printer. 


e e e e 

Lubricating Oil Reclaimer 

NEw MObEL oil reclaimer designed for 
aircraft engine builders—to be used in 
salvaging the vast quantities of high 
grade. oil drained from the aircraft en- 
gines they build—is now being manufac- 
tured by the Youngstown Miller Co., 
Sandusky, O 

These new models, now in use by sev- 
eral aircraft engine builders, either are, 
or soon will be salvaging as much as 2500 


THOMAS C. WILSON, Inc. 


PIPE AND TUBE CLEANERS EXCLUSIVELY 


THE WILSON BUILDING 
|e} \ Teme by 7-4) 0 oe el a, Fe 


yA el | ee ae 


gal. of lubricating o per 24-hr. day, 
These plants also use the reclaimers to 
salvage hydraulic oils. Reclaimers in sey- 
eral smaller capacities are serving a num- 
ber of Diesel engine builders to salvage 
used lubricating oil from the engines 
they build; and railroads for reclaiming 
oil drained from Diesel locomotives. 


Diesel municipal power plants use the 
machine to keep the oil in their engines 
clean. Bus, truck, and motor fleet oper-. 
ators of all kinds and sizes are saving oil 
by reclaiming all the oil drained from 
their equipment. Another interesting ap- 
plication is the use of this equipment for 
salvaging transformer oils. 

This purifier is of contact earth filtra- 
tion type, utilizing common refinery 
earths available on the open market. It 
is designed to remove non-lubricating 
volatiles by slow heating; solids and as- 
phaltic material by filtering; and is cap- 
able of removing fuel dilution, water, 
acids, solid and colloidal carbon, dirt and 
similar matter. Insofar as the contami- 
nants are concerned, the oil can be re- 
stored for re-use in the same manner an‘ 
place as the new parent oil. It is 
claimed that this method will reduce 
acidity to new oil values. 


Variable Speed Mechanism 
and Gear Reducer 


A NEW UNIT IN the line of variable 
speed control equipment - built by 
Reeves Pulley Co., Columbus, Ind., is 
the Reeves Reducer-Type Transmis- 
sion. 


This drive, which consists of the 
standard Reeves Variable Speed Trans- 
mission with built-in Speed Reducef, 
has been developed to meet the many 
requirements for accurate speed con- 
trol and speed reduction combined in 
one,compact completely enclosed unit. 
An outstanding advantage of this 
Reeves drive is that far less mounting 
space is needed to obtain the lower 
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af T only had the time to 


Mister, _— don't need io 
ELGIN can take over the whole job RIGHT NOW 


— boilers beyond a certain point and in 
most plants you run into scale troubles, carry- 
over, wet steam, dirty steam, shut-downs for clean- 
ing, reduced boiler capacity. In other words, the 
very act of speeding up often causes a slowing 
down—the old story of “diminishing returns.” 


Worse still, the troubles encountered are super- 
imposed on other problems attendant to today’s 
peak production schedules. No wonder, then, that 
many an operating man is saying or thinking: “If 
I could only find time to clean up this mess!” 


If that is your thought consider this: It isn’t 
time you need; all you need is an organization 
capable of coming in and taking the whole prob- 
lem off your hands and off your mind. Such an 
organization is Elgin—a fact borne out by results 
achieved in hundreds of plants like yours. 


Elgin goes at it the way you would have it 
done: determines the best, the most expedient, the 
most economical way to lick your water condi- 
tioning problem, whatever its nature may be. 
Elgin can approach your problem this way be- 
cause Elgin equipment and methods cover every 


phase of water conditioning and therefore Elgin 
recommendations are wholly unprejudiced. 


Equipment built and installed by Elgin includes 
Zeolite Water Softeners,“ Deconcentrators for re- 
moving sludge and suspended matter from boiler 
water, Continuous Blowdown Heat Exchangers, 
Water Filters and Purifiers. Elgin Water Treating 
Chemicals are individually prescribed after com- 
plete water analysis and engineering surveys. 
They include boiler water treatments, process 
water treatments, hot water treatments, general 
cold water treatments. Such treatments solve the 
problem of many plants, and are particularly im- 
portant where mechanical equipment is restricted. 


Our district engineer will be glad to explain 
Elgin methods in detail and arrange for water 
analysis and engineering survey—made without 
any charge or obligation whatsoever. Let us show 
you how we can take the water conditioning 
problems off your hands—and mind—right now! 
District engineers located in all principal cities. 


* Our newest “Double-check” type Zeolite Water Softener 
gives up to 44% more capacity—prevents zeolite loss. 


ELGIN SOFTENER CORPORATION 


136 NORTH GROVE AVENUE 
ELGIN, ILLINOIS 
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range of speeds which formerly re- 
quired the use of auxiliary speed re- 
ducing equipment. 

The Reeves Reducer-Type Trans- 
mission is available in two enclosed 
designs—horizontal and vertical, which 
may be mounted in any convenient or 
desired position. Each design is avail- 
able in a wide range of speeds and in 
capacities from 1 to 7% hp. inclusive. 
The Transmission in various sizes pro- 
duces ratios of speed variation from 2:1 
through 12:1 and the reduction gears 
provide ratios up to and _ including 
6.9:1. Speed changes are effected by 
turning a handwheel or, if completely 
automatic regulation is desired, it is 
available by mechanical or hydraulic 
methods. 


Small Outdoor Potential 
Transformers 


GENERAL ELECTRIC announces a new 
line of two-bushing outdoor potential 
transformers, Type E-236, rated 24 to 69 
kv., 50/60 cycles, which effect substan- 
tial reductions in size. The height of the 
new transformers (which supersede the 
Type E-116) has been reduced 15 to 50 
per cent, weight has been reduced 10 to 
60 per cent, and liquid volume, 45 to 
90 per cent, depending on the rating of 
the transformer. 

These reductions mean that the trans- 
formers can be mounted up in the sub- 
station structure with the small-size G-E 
current and single-bushing transformers. 
Mounting in the structure simplifies 
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INFORMATION or 
Operating Eugineers 


* Now available to you is a specially pre- 


pared service manual for your individual 


FREE INSTALLATION, 


Fisher equipment that includes... 


Dimensions, pressure ratings, speci- 


OPERATION AND 
MAINTENANCE 


fications, 
directions, operating and adjustment 
instructions, line drawings, repair 
sheets, sectional parts drawings, de- 


illustrations, installation 


tailed parts list with net prices. 


MANUALS APPLYING 


To obtain this timely aid to plant efficiency 


send us the Serial Number or Type Number 


TO YOUR SPECIFIC 


of each Fisher Controller in your plant. 


From that information we will prepare 


FISHER CONTROLS! 


your maintenance manual to exactly meet 
your requirements, and forward it to you 


promptly without the slightest obligation 


* 
US Gls 


on your part. 


GOVERNOR COMPANY 
Fisher Bidg., MARSHALLTOWN, IOWA 





primary (high-voltage) connections, saves 
valuable ground space, and eliminates the 
need for constructing a separate foun- 
dation. 

The new transformers have no zas- 
kets. They are hermetically sealed by 
means of sealed bushings, all-weided 
steel tank, and sealed-in-glass secondary 
terminals. The transformers, which can 


_ be supplied filled with either Pyranoi or 


oil, meet the highest accuracy classifica- 
tions, 44 W, 4 X, %4 Y, and % Z. Ample 
insulation is provided to meet the ASA 
standards for impulse and low-frequency 
tests. 


Temperature Control for 
Heat Exchanger 


NEW METHOD of automatic tempera- 
ture control for the Niagara Aero Heat 
Exchanger as used for cooling indus- 
trial liquids is announced by the Ni- 
agara Blower Co., New York, N. Y. 

This method is based on controlling 
the amount of outside air passed 
through the evaporative cooling cham- 
ber rather than altering the flow of 
liquid being cooled. Accuracy is im- 
proved, it is claimed, with the cooling 
effect directly proportioned to load 
changes, giving a modulated, nearly 
straight-line temperature control with 


no hunting action. Water savings are 
increased, it is stated, and when the 
heat exchanger is used to cool oils of 
compounds, there is no settling of sol- 
ids, restricted flow or clogging of tubes 
to interrupt operations. 

The apparatus comprises a recircu- 
lating air duct to which outside air is 
admitted by dampers controlled by 4 
thermostat in the liquid line where it 
is always in contact with the full flow 
of the liquid being cooled. Only the 
minimum amount of outside air is ad- 
mitted, keeping spray water temperfa- 
ture above freezing to prevent damage 
to equipment in cold weather. 
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THE NEW ““MEGGER’’ INSULATION TESTER--- 


Ks, special arrangement 
with the original makers 
of the “Megger’”’ Testing 
Sets, our new instrument 
carries the U. S. regis- 
tered trade mark name 
“MEGGER.” 


JAMES G. BIDDLE CO. . 1211-13 arcu STREET - PHILADELPHIA, PENNA. 


The first U.S.-made “Megger” Instru- 
ments for testing electrical insulation 
resistance are now being built in our 
Philadelphia factory and we expect to be 
in full production by about June 1st of 
this year. 

These new “Megger” testers are of the 
same hand generator and direct reading 
ohmmeter type, and the same high qual- 
ity, as our time-tested “Meg” and “Super- 
Meg” instruments, which are so well- 


known for their great ruggedness and 
durability. They are housed in molded 
cases of high impact-strength plastic 
material. 

Our manufacturing facilities are com- 
plete, and we now offer these new U.S.- 
made “Megger” testers for delivery as 
soon as your priority and our expanding 
production will permit. We invite your 
orders for them. Write for new Bulletin 
Number 1735-PE. 
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Chesterton 


FULLY AUTOMATIC © NO BOTHERSOME AFTER ADJUSTMENTS 
LOWER MAINTENANCE COST 


STEAM: WATER 
AIR - GAS - HOT or 
COLD OILS - SOLVENTS 


Chesterton Mechanical Packings are sold in all principal cities by Factory- 
Trained Distributors. Write for Catalog 20-E, which describes complete line 
and offers helpful Packing-Selection Chart. 


A. W. CHESTERTON COMPANY 


64 INDIA STREET, BOSTON, MASS. 
FACTORIES: MELROSE, MASS.—CHICAGO, ILL. 

















Be 100% with your 10% 
Buy WAR BONDS 


Qualify for the 10 Per Cent Club by 
investing 10% of your earnings in War 
Bonds for Victory. Show Uncle Sam 
you’re glad you’re an American and are 
willing to invest your money to stay one! 











Midwest Power Conference 


Program 
April 8-9, 1943 
Palmer House, Chicago 
Tuurspay, April 8, 1943 


9:00am. Registration, Palmer 
House. 
10:15a.m. Opening Meeting. 

H. O. Croft, chairman. 

(a) Address of Welcome. H. B, 
Gear, vice-president. Commonwealth 
Edison Co., Chicago. 

(b) Response for the Cooperating In- 
stitutions. M. P. Cleghorn, profes- 
sor of Mechanical Engineering. Iowa 
State College. 

(c) Electric Power Supply. C. W. 
Kellogg, president. Edison Electric 
Institute. New York. 

(d) Practical Education in War 
Time. Philip W. Swain, editor of Power, 
New York. 


12:15p.m. Joint Luncheon with 
A.S.M.E. 


J. R. Michel, chairman. 

Speaker: E. H. van Delden. Indus- 
trial Relations Dept., Allis-Chalmers 
Mfg. Co., Milwaukee. ‘(Company Or- 
ganization of Manpower.” 

2:00 p.m. Power Plant Practice. 

R, K. Behr, chairman. 

Turbine Blade Deposits. Frederick G. 
Straub, Research Professor of Chemical 
Engineering, University of Illinois. 

Conversion from Oil to Coal-Fired 
Steam Generating Units. Samuel I. 
Rottmayer, Mechanical Engineer, Chi- 
cago. 

3:45 p.m. Electrical Distribution Ses- 
sion No. 1. 

J. E. Hobson, chairman. 

(a) Applcation of Shunt Capacitors 
to Meet Emergency War Conditions. 
Chas. I*. Wagner, manager. Central 
Station Engineering, Westinghouse 
Elec. & Mfg. Co., East Pittsburgh. 

(b) Application of Ground Fault & 
Neutralizers. W. A. Lewis, director, 
School of Electrical Engineering, Cor- 
nell University. 

(c) Design of Direct-Current and 
Low-Frequency Bus Systems; A Review 
of the Literature. Thomas J. Higgins, 
associate professor of Electrical Engi- 
neering, Illinois Institute of Technology. 

3:45 p.m. Industrial Power Plants. 

H. L. Solberg, chairman. 

(a) Use of Automatic Control to 
Increase Plant Capacity. H. H. Gorrie, 
design engineer. Bailey Meter Co, 
Cleveland. 

(b) Guideposts on the High Pressure 
Road. D. B. Jones, Engineering Service, 
Hall Laboratories, Inc., Pittsburgh. 

(c) Engineering Aspects of Product 
Design Resulting in Power Saving. 
Ronald B. Smith. Director of Engi- 
neering Research & Development. 
Elliott Co., Jeannette. 

6:45 p.m. “All Engineers” Dinner. 

Informal. Red Lacquer Room. 
(Ladies Invited) . 

Toastmaster: James D. Cunningham, 
president. Republic Flow Meters Co, 
Chicago. 

Speaker: Colonel James L. Walsh, 
chairman, War Production Committee, 
The American Society of Mechanical En- 
gineers, New York. “Logistics, the 
Science of Survival.” 

Fripay, April 9, 1943 

9:00 a.m. Plant Protection. 

Jehn I. Yellott, chairman. : 

(a) Accident Prevention in Public 
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Im RAN 
BALaz,. 


WARMS of American-built bombers smash deep 

into enemy territory, night after night...while the 
miracle of U. S. production, rapidly transforming 
America into the world’s mightiest air power, ap- 
proaches this year’s new goal of 10-thousand planes 
per month! 


Behind our vast and growing strength in the air... 
underlying our matchless achievements on the as- 
sembly line at home ... is America’s mastery of power, 
basic tool of all modern industry. 

In plane-plants . . . in factories of every type from 


coast to coast...wherever the job calls for round-the- 
clock production ... Todd Combustion Equipment is 
contributing uninterrupted power...assuring efficient 
and trouble-free firing of liquid and gaseous fuels. 
Over 50-thousand Todd units are now in action 
throughout America. 


With technical service staffs stationed in key cities 
...with parts and replacements instantly available... 
Todd Combustion Equipment is helping American 
industry to keep pace with the needs of our fighting 
forces overseas. 


Topp COMBUSTION EQUIPMENT, inc. “ 


(Division of Todd Shipyards Corporation) 


~ Production for 
Victory...Buy 
U.S.War Bonds 


NEW YORK MODILE NEW ORLEANS 


GALVESTON 


601 West 26th Street, New York City 


SEATTLE BUENOS AIRES LONDON 
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MORE POWER for Tube Cleaning 
means MORE POWER for production 


Roto Tube Cleaners can help you main- 
tain maximum performance and effi- 
ciency of your tubular equipment with 
minimum expenditure of time and labor, 

Designed with plenty of power for 
the toughest jobs, Roto cleans tubes 
quickly and thoroughly. With the Roto 
"one-man" Air Valve, no helper is re- 
quired because control is right at the 
operator's fingertips. 

Because you need to keep your plant 


in operation at top efficiency with a 





iW 4 : Fi 


minimum of down time now, when main- 
tenance crews are undermanned, it will 
be to your advantage to put Roto Tube 
Cleaners to work in your plant without 
delay. 

Full details on request. 


The ROTO Company 
145 Sussex Ave., Newark, N. J. 








THE ALLPAX CO., INC. 


. » « use it once and 
. « » you'll use it always 
Here’s the universal packing that can be used 


for any fluid or on any apparatus—economically, 
efficiently—tightly—simply. 


THE PACKING THAT “PACKS ALL” 





Mamaroneck, N. Y. 
& 


Distributors Everywhere 





Try ALLPAX and you, too, will be enthusi- 
astic over its easy application and long wear. 
You don’t have to remove old packing to re- 
pack with ALLPAX. Square cross section makes 
ALLPAX easy-filling in any stuffing box. 

Try it and you'll always use it. Full details 
on request. 











Utilities. Major Ralph W. Applegate 
C. E. chief, Industrial Safety Bvanch 
Sixth Service Command. 

(b) War Time Protection o! 
Power Plant. Lt. Colonel A. G. Cou. 
son, O.D., chief, Continuous Security 
Branch, Sixth Service Command. 

10:30 a.m. Plant Maintenance. 

R. W. Jones, chairman. 

(a) Breaking Bottlenecks in Piping 
Materials. G. W..+ Hauck, manager, 
Engineering Sales, Crane Co., Chicago, 

(b) Boiler Maintenance Under War. 
Time Conditions. A. C. Foster, man. 
ager, Service Department, Foster 
Wheeler Corp., New York. 
12:15p.m. Joint Luncheon with 

A.1LE.E, 

J. C. Woods, chairman. 

Speaker: F. H. Hollister, chief en- 
gineer, Sargent and Lundy, Chicago, 
“Conservation in Design of Power Sta- 
tions.” 

2:00 p.m. Electrical Distribution Ses. 
sion No. 2. 

F. D. Troxel, chairman. 

(Sponsored and arranged by the 
Power Group, Chicago Section, 
A.LE.E.) 

Subject: War-Time Industrial Power 
Applications of Electrical Equipment. 

Speaker: D. L. Beeman, Industrial 
Dept., General Electric Co., Schenectady, 

Discussion Leader: J. J. Orr, chair- 
man, Committee on Industrial Power Ap- 
plications, A.I.E.E., New York. 

2:00 p.m. Diesel Power. 

Hugh E. Keeler, chairman. 

(a) Heavy-Duty Stationary Diesels. 
B. V. E. Nordberg, executive engineer, 
Nordberg Mfg. Co., Milwaukee. 

(b) Effect of Fuel Composition on 
Deposition in Diesel Engines. L. E. Hebl, 
head, Engine Laboratory and L. W. 
Griffith, senior research engineer. Shell 
Oil Co., Wood River, IIl. 

3:45 p.m. Fuels and Combustion. 

R. E. Summers, chairman. 

(a) Effect of Coal Sizing on Eff- 
ciency and Operation of Mechanical 
Stokers. Otto de Lorenzi, assistant gen- 
eral sales manager. Combustion Engi- 
neering Co., New York. 

(b) Possibilities and Limitations of 
Small Hand-Fired Furnaces. J. R. Fel- 
lows, assistant professor of Mechanical 
Engineering, Universitv of Illinois. 

SpecIAL EvENING PROGRAM 
Rep Lacquer Room 
7:30 p.m. Army Engineering Hour. 

Alex D. Bailey, chairman. 

(a) Repairs and Utilities Activities 
at Army Cantonments. Col. G. F. Lewis, 
chief, Repairs and Utilities Branch, Con- 
struction Div., Office, Chief of Engi- 
neers, U. S. Army. 

(b) The Fuel and Heating Program 
at Army Cantonments. Lt. Col. Louis G. 
McCabe, chief, Heating and Refrigera- 
tion Section, Repairs and Utilities 
Branch, Construction Div., Office, 
Chief of Engineers, U. S. Army. 

(c) Power and Lighting Problems at 
Army Cantonments. J. A. Heffernan, 
Electrical Facilities Unit, Maintenance 
and Utilities Section, Repairs and Utili- 
ties Branch, Construction Div., Office, 
Chief of Engineers, U.S. Army. 

9:30 p.m. Social hour, ; 

Headquarters: Palmer House, Chi- 
cago, Ill. 

Conference Director: Stanton EF. 
Winston, Illinois Institute of Tech- 
nology. . 
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l obi; CO. 
TRENTON, fed. 
MANUFACTURERS OF TURBINES STEAM, HYDRAULIC; PUMPS CENTRIFUGAL, CLOGLESS 
ROTARY DISPLACEMENT, MOTOR-MOUNTED, MIXED-FLOW, PROPELLER; PRIMING SYSTEMS 
. CENTRIFUGAL BLOWERS and COMPRESSORS; GEARS WORM, HELICAL; and FLEXIBLE COUPLINGS 
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Minimutn Critical Materials... — ‘on —s 
IN THE 


“VAC-VEYOR’ : 


g 


PREUMATIC ASH-HANDLING SYSTEM Cru asw une 


FROM STACK , 


(~~ INTAKE HOPPERS —=\, 


1 


C FLY ASH & 
SOOT LINE ==) 


ASH ae ASH TRUCK 
CONVEYOR 
—— = — — LINE 
AIR METERING [ bis, 


INTAKE 4 | 


AIR-TIGHT ASH PIT DOORS 5 
( 
“ 


Write us today for 
complete details 


Designed to fill today’s needs in either new 
installations or oil-coal conversion, this pneu- 
matic ash handling system offers numerous 
advantages. 


BEAUMONT BIRCH COMPANY 


1505 RACE STREET PHILADELPHIA, PA. 
MANUFACTURERS AND ERECTORS OF COMPLETE COAL AND ASH HANDLING SYSTEMS 
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HOLD YOUR DELIVERED STEAM PRESSURES 


"night on the nose” 


WITH 


GOLDEN-ANDERSON REDUCING VALVES 





SERVICE 
ADVANTAGES 
















The Golden-Anderson Steam Pressure Reducing 
Valve will positively hold any adjusted delivery 
pressure “right on the nose” at all times. Particu- 
larly adapted for intermittent or dead end service. 
Pilot control may be located remotely from main 
valve. Efficiently handles 125 lb. to 400 lb. satu- 
rated or superheated steam. Write for free cata- 
log describing complete G-A line. 


oe" PANDERSQy 
lets): )0)\ 40onean 


Also Altitude Con- 
trol . . Throttle and 
Emergency Stop . . 
Check and other types 
of valves. 
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OBITUARIES 


Max W. Babb 


Max W. Bass, 
chairman of the 
board of the Allis- 
Chalmers Mfg. 
Company, died 
March 13 in Mil- 
waukee after an 
illness of several 
weeks. Mr. Babb, 
who had been 
board chairman 
since January, 
1942 and the com- 
pany’s president § 
for the J0 yr. prior 
to that, was 68 yr. 
old. 





aa 


He joined the Allis-Chalmers organi- 
zation in 1904 as the company’s attorney. 
He had practiced law in Iowa with his 
farther after receiving his law degree 
from the University of Michigan in 1897, 
He obtained his bachelor of arts degree 
at Iowa Wesleyan in Mt. Pleasant, where 
he was born in 1874. 

In 1913 Mr. Babb was made vice- 
president and general attorney of Allis- 
Chalmers, and was closely associated 
with the late General Otto H. Falk in the 
management of the concern which under- 
went tremendous expansion during and 
after the World War. He succeeded 
Gen. Falk as president in 1932 when Falk 
became chairman of the board. 

Active in the Milwaukee Association 
of Commerce, he was the counselor rep- 


resenting that group in the United States | 
Chamber of Commerce, and was also a | 


member of the American committee of 
the International Chamber of Commerce. 


He was a trustee of Milwaukee-Downer | 


College. 


Charles T. Main _ 
CwmERLES T. 


Main, head of the 
firm of consulting 
engineers bearing 
his name, died on 
March 6, 1943, at 
his home in Win- 
chester, Mass. He 
was 87 yr. old. 

Mr. Main was 
born in Marble- 
head, Mass. He 
was. graduated 
from M.I.T. in 1876 and began his engi- 
neering career as a draftsman in the 
Manchester Mills, later became superin- 
tendent of the Pacific Mills, Lawrence, 
Mass., and in 1893 began private practice 
as a partner in the firm of Dean & Main, 
consulting engineers of Boston, Mass. 
In 1907 this association ended and 
Mr. Main continued work under his 
own name until 1926 when the present 
firm of Charles T. Main, Inc., was 
formed. 

During his career, Mr. Main and 
his associates designed and supervised 
the construction of many industrial 
steam-power and water-power plants. 
During World War I, Mr. Main was 
consulting engineer for the construc- 
tion division of the U. S. Army. He 
went to France later as a member of 
the American engineering delegation 
selected to assist the French in reha- 
bilitation work. In the present World 
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for LINE DRIVES or 
DIRECT CONNECTED 
DRIVES make your 
choice Philadelphia 


MOTOREDUCER 




















® | ] » | i c) ( > 
\ “come. 1 Fl 
om a 
t  '% : yew? 5 Pas 4 
Pre, ‘em a8): ST ks 
‘ . or — 
r. “ : 
, Is — ms — 
hy is cat | a > anak ai be = 
cae 4 § al 
if pas '; * i omen d : 
Pe = {= i ne in 
@ agora 
f @ j 
s a . 
é _— 
4 <—e 











Type AU 


MANY REPORTS PROVE 
THAT THESE NICHOLSON 
INDUSTRIAL TRAPS 
BOOST EFFICIENCY 

OF HEATED UNITS 

AS MUCH AS 30% 

THRU BETTER 
CIRCULATION 

OF STEAM 





DON'T OVERLOOK THIS 
POSSIBILITY FOR INCREASED PRODUCTION 


Type B Type C 


Two to six times greater discharge capac- 
ity. Quick automatic action. No air-bind- 
ing ... no dribbling . . . no freeze-ups 
. +. no water logging .. . no adjustment. 
Frequent intermittent discharge induces 
rapid heat transfer in water heaters, pipe 
coils, kettles, driers, unit heaters, etc. Four 
types; sizes |,” to 2”; pressures to 300 lbs. 


BULLETIN No. 242—W. H. NICHOLSON & CO., 160 OREGON ST., WILKES-BARRE, PA. 








Win Today’s Battle Against © 
| of 


VA 


Its deep, parallel sidewall corrugations combine maximum flexibility 
with lasting toughness—makes Eclipse Seamless Metal Hose the 
logical low-cost material for Diesel exhausts and for handling all 
kinds of liquids or gases where vibration and expansion are present. 
Eclipse Metal Hose withstands high pressure and temperatures. 
Monel hose is stocked in sizes 1% in. to 2 in. I.D.; steel hose can 
be produced up to 40 in. I.D. Write us about your problems of 
conveying non-solids, non-abrasives. Ask for descriptive bulletin. 


Manufactured And Sold By 





War, Chas. T. Main, Inc., is again 
engaged in some very important design 
and construction work in the war pro- 
gram. 

Mr. Main received many enginver- 
ing honors during his career. In 1935 
he was awarded the annual meda! of 
the A.S.M.E. for distinguished achieve- 
ments and for eminent services to the 
engineering profession. He was a past 
president of the A.S.M.E., and also of 
the American Institute of Consulting 
Engineers and the Boston Society of 
Civil Engineers. He held the honorary 
degree of Doctor of Engineering from 
Northeastern University. 


William F. Madill 


WILLIAM FF, 
MADILL, vice pres- 
ident and one of 
the founders of 
Everlasting Valve 
Co., died at his 
residence in Nut- 
ley, N. J., on Sat- 
urday, January 9, 
1943. 


Mr. Madill 
was born in Canada in 1878. After com- 
pleting his education in Canada, he went 
to Chicago, where he became associated 
with Scully Steel and Iron Co. Here, 
he was successively private secretary to 
the president, then president of a sub- 
sidiary company, and later manager of 
one of the branches of the company. 

In 1908, Mr. Madill joined John H. 
Allen and formed the Everlasting Valve 
Co. to develop and market the Everlast- 
ing valve. This was at that time a radi- 
cally new design of quick-operating, 
drop-tight valve. Mr. Madill became vice 
president of the company and continued 
in that position until his death. 


John G. Barry 
Joun G. Barry, 


h onorary vice- 

president of the 

General Electric 

Co., died at his 

home in Schenec- 

tady, March 4, 

after a long illness. 

He was 75 yr. old. 

Mr. Barry had 

retired as _ senior 

vice-president of 

the company in 

1935 after more 

than 45 yr. service. His entry into the 

electrical industry was as an apprentice 

and test man with the Thomson-Houston 

Co., a predecessor of General Electric, 
in 1885 at Lynn, Mass. 

Completing his apprentice training 
in 1890, he was assigned to the con- 
struction department of Thomson- 
Houston, later going to the company’s 
Boston office. 

In 1892, when the General Electric 
Co. was formed, he became a mem- 
ber of the railway department, which 
at that time was one of the com- 
pany’s two main divisions. From Bos- 
ton he went to New York, and then to 
Schenectady, where in 1897, 3 yr. after 
his arrival, he was made assistant man- 
ager of the railway department. 

Mr. Barry’s understanding of the 
difficulties in his chosen field and his 
ability to solve them led to his appoint- 
ment in 1907 as manager of the railway 
department. Widely known among 
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‘THE extra margin of safety and 
strength so vital to modern high-tem- 
perature, high-pressure service is ade- 
quately provided in Globe Boiler and 
Pressure Tubes. Under the severe con- 
ditions of wartime service, Globe Tubes 
are proving the value of extra precau- 
tions taken in their manufacture. 
In war production industries, power 
plants...in fighting, transport and mer- 
chant ships...in locomotives and other 
power units ...Globe Boiler and Pres- 
sure Tubes are meeting extra demands 
of service. 





Globe mechanical tubing serves many 
critical needs in aircraft construction. 
Globe engineers can help you to select 
tubes with the exact characteristics 
you require—feel free to consult them. 
Their service is yours for the asking. 


GLOBE STEEL TUBES C0., Méluauhee, Wisconsin, U.S.A, 
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Swartwout Feed Water Regulators | 


| give break-down-proof 
service in thousands 
of plants like yours 




























RIVING your plant to the utmost as 
you probably are, you can’t overlook 
the tremendous importance of positive, 
consistent feed water regulation. e The 
Swartwout “S-C” System has a sound re- 
cord of trouble-free performance—assur- 
ing sensitive quick-acting control that 
protects your boilers from dangerous 
water stages. Used on boilers from low- 
est pressure jobs to 2000 pound pressure 
central stations, its low maintenance has 
surprised and pleased thousands of en- 
gineers. @ Simple, dependable, ruggedly 
built. Easily installed on any boiler— 
easily adjusted to varying requirements. 


Write for Bulletin S-20-D. 


THE SWARTWOUT COMPANY 
18511 Euclid Ave., Cleveland, Ohio 











UNRETOUCHED PHOTOGRAPH 
° ; 


SCALE DEPOSIT 


IN 12-INCH STEAM LINE 

































* This scale deposit was in a 
12-inch steam header 400 
feet from the boilers. Con- 
sider the enormous cost to 
this plant in lowered efficien- 

_ cy. Various water treatments 
were ‘tried without results. 

‘Finally D. W. Haering engi- 
neers were called in for con- 
sultation. Haering Glucosates 

‘not only remove this scale 
and prevent further deposi- 
tion but protect the steam 
line from corrosion. 


SEND FOR INFORMATION 


D. W. Haering & Co., Inc. 
205 Wacker Drive, Chicago 


D. W. HAERING & Co., Inc. Please send information on Steam Treat- 


GENERAL OFFICES: ment. (P.P.) 
205 West Wacker Drive Meme 
CHICAGO, ILLINOIS ‘on . 
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railway executives and public utility 
officials, he became a conspicuous fig. 
ure in the development of the Ameri. 
can street railway business, and for 
many years was a member of the 
executive committee of the American 
Electric Railway Assn. His notable 
success in developing the department 
resulted in his appointment as general 
sales manager in 1917, while still re. 
taining the managership of the railway 
department. In June, 1922, he received 
the further distinction of being ad- 
vanced to a vice-presidency. At this 
time, in association with Jesse R. Love. 
joy, he had supervision of general sales 
in the apparatus field, and was suc- 
ceeded as manager of the railway de- 
partment by E. P. Waller. 

In July, 1928, Mr. Lovejoy was 
appointed an honorary vice-president 
and retired from active duty, leaving 
Mr. Barry sole executive head of ap- 
paratus sales efforts. 

Mr. Barry had made his home in 
Schenectady for more than 40 yr. and 
had: played an active role in civic 
affairs, serving as a member of the 
Board of Education and as Fuel Ad- 
ministrator for the district during 
World War I. He was a director of 
the Schenectady Savings Bank, the 
Schenectady Trust Co., and a veteran 
member of the Chamber of Commerce. 
He was a member of the Engineers, 
Railroad, Bankers, and Lotus Clubs in 
New York, and of the American Insti- 
tute of Electrical Engineers. 


Arthur C. Flory 





































ARTHUE <C. 
Friory, 60, well 
known steam tur- 
bine engineer, died 
March 1 at his 
home in Milwau- 
kee, after a long 
illness. For 24 yr. 
he had been man- 
ager of the Allis- 
Chalmers Mfg. 
Co.’s steam _ tur- 
bine department. 

Mr. Flory was born in Scranton, Pa., 
and received his preliminary education in 
the public schools there and additional 
preparatory work at the School of Lack- 
awanna in Scranton. Before continuing 
his education at Lehigh University and 
for periods between his studies there he 
also worked for industrial firms in 
Scranton and Elizabeth, N. J. 


Upon the completion of his education 
as.a mechanical engineer at Lehigh in 
1905, he came to Allis-Chalmers. After 
rising to the position of assistant man- 
ager of the steam turbine department, 
he become manager in 1919. As head of 
the department, he directed many out- 
standing steam turbine developments, and 
during this period the maximum size of 
the company’s units increased from 
12,500 to 147,000 kw. 


Mr. Flory was active in directing the 
company’s efforts toward the manufac- 
ture of gas turbines, now used in the 
high octane gasoline program. The steam 
turbine activities under his direction have 
extended prominently into the marine 
field, including propulsion equipment fot 
aircraft carriers and heavy destroyers. 

Mr. Flory was a_ member of_ the 
A.S.M.E., A.LE.E., Milwaukee Engi- 
neering Society of which he was a for- 
mer president, the Milwaukee Athletic 
Club and the Westmoor Country Club. 








10% increase in power cost 


without a protest 


SUDDEN boost of 10 per cent in power rates? 

You'd call it ridiculous— but many ten-year- 

old pumps of certain types, even if as good as new, 

take 10 per cent greater toll at the meter than 

today’s Fairbanks-Morse models! And a 10 per 

cent reduction in power consumption is any- 
thing but ridiculous—especially now. 

Before you arrange for increased power to 
meet heavier production schedules, eliminate 
power waste. Your resident Fairbanks-Morse 
Engineer can tell you quickly—without cost or 
obligation—whether or not the pumps you have 
are the types that exact the penalty of obsoles- 
cence. You may discover, as others have, that 
new pumps would solve your power problem 
today—and your cost problem tomorrow. Use 

FAIRBANKS-MORSE TURBINE PUMPS your priority to buy for today with an eye on 
The F-M line offers complete range of capac- : } a 
ities from 35 g.p.m. to 4000 g.p.m., for tomorrow’s cost sheets. Write Fairbanks, Morse 


electric motor, Diesel or gasoline engine, & Co., 600 S. Michigan Ave., Chicago, Illinois. 


impellers. Oil or water lubrication. 





FAIRBANKS- MORSE 


DIESEL ENGINES WATER SYSTEMS 


= s=>)\ 
= = — 
PUMPS FARM EQUIPMENT FEM 


MOTORS STOKERS ‘Sa 
GENERATORS AIR CONDITIONERS i 
SCALES RAILROAD EQUIPMENT 
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MINIMUM 22 
CRITICAL), 

ey san, this At | 

COAL HANDLING 4.) 
SYSTEM/ Vi | | 


MATERIALS 


LIVE STORAGE 


ASBESTOS 
BOARD 


ENCLOSURE | 


GROUND 
STORAGE 


Shown above is one typi- 
cal arrangement of the 
units in this B-B Coal 
Handling System. 


Write us today for 
complete details. 


RECLAIMABLE 
STORAGE 


Designed to fill today’s 
needs for handling coal 
in either new installations 
or oil-coal conversion, 
this system offers numer- 
ous advantages. Send for 
full information. 


BEAUMONT BIRCH COMPANY 


1505 RACE STREET 
MANUFACTURERS AND ERECTORS OF COMPLETE COAL AND ASH HANDLING SYSTEMS 


PHILADELPHIA, PA. 








WILLIAMS-HAGER 


Flanged Silent Check Valve 














@ Non-Wear Conical Spring 
@ Renewable Disc and Seat 
@ Works In Any Position 
@ Noiseless In Operation 


@ Protection Against 
Water Hammer 


These improved side-guided check 
valves stay tight under every condition 
of service and pressure. Easily in- 
stalled between flanges and readily re- 
moved for inspection. Sizes up to 20 
in. and for pressures to 6,000 Ib. They 
will handle all liquids, hot or cold— 
water, oil, gasoline, chemicals, ete. Get 
further details about this economical 
protection for pumps and service lines. 
Other Williams Specialties Pump Valves, Water 


Gauges, Pump Governors, Gauge Cocks, Steam Traps, 
Feed Water Regulators and Water Columns. 


Ask for Catalog No. 142 


THE WILLIAMS GAUGE Co. 
3000 Pennsylvania Ave. Pittsburgh, Pa. 














ADetaval-IMMO rotary Displacement 
OIL PUMP with steam-turbine drive is always 
ready and will run as long as there is steam pres- . 
sure. The unit shown is for fuel oil booster service. . 
Itincludes a worm gear speed reduction and is ar- 





cE: ranged to be mounted on a bulkhead. The turbine- 





and gear ore designed for J reliable op- 
eration, having a lube oil circulating pump; com- 


bined oil cooler and filter and sight flow indicator, 


as well os mechanical governor and steam pres- 

sure telease valve on the turbine casing. IMO de-— 

livers any oil in any volume against any pressure. 
Ask for Publication 1-101 


/MO Pump DIVISION 


of the De Laval Steam Turbine Company 


Trenton, New Jersey 





Army-Navy “E” Awards 
The B. F. Goodrich Co. 
Koroseal plant, Niagara Falls, N. } 
Edison-Splitdorf Co. 
West Orange, N. J. 
The Ohio Injector Co.* 
Wadsworth, Ohio 
The Babcock & Wilcox Tube Co. 
Beaver Falls, Pa. plant 
Consolidated Chemical Industries, Ing 
Baton Rouge, La. 
The Mathieson Alkali Works, Inc. 
Niagara Falls, N. Y. plant 
The Scovill Mfg. Co.* 
Waterbury, Conn. plant 
Jenkins Bros. Bridgeport, Conn. plant* 
De Laval Steam Turbine Co.* 
Trenton, N. J. 
Maritime Commission “M” Award 
The Edward Valve & Mfg. Co., Inc. 
East Chicago, Ind. 
Jenkins Bros. Bridgeport, Conn., plan 


*Added star for sustained high achievemen 
in production of war equipment. 


NEWS FROM # 
THE FIELDS 


Santee-Cooper Authority 
to Extend Properties 


A BILL is being prepared for earl 
introduction in the South Carolina Stat 
Senate, Columbia, authorizing _ th 
Santee-Cooper Hydroelectric Authority 
Charleston, a State agency, to purchast 
the plants and systems of the Sout 
Carolina Electric & Gas Co., and _ the 
Lexington Water Power Co., both witht 
headquarters at Columbia, making avail 
able an appropriation of approximately 
$40,000,000, for this purpose. The Sout 
Carolina company operates a hydroelec 
tric power station at Columbia, as well 
as a similar plant at Parr, S. C., know 
as Parr Shoals Hydro Plant, with rate 
capacities of 12,188-kva., and 18,600-kvam 
respectively. Company also has a steam 
electric generating station at Parr, with. 
rated output of 90,625-kva. The Lex 
ington company operates what is know 
as the Saluda Hydro Plant, with rated) « 
capacity of 162,500-kva. With the ap® 
proval of the acquisition, the Santee 
Cooper Authority will extend transmis} 
sion lines for interconnection with thes¢ 
plants and its Santee River hydroelectric 
generating plant, about 18 miles from 
Pinopolis, S. C. 


Bonneville Administration 
Proposes Increase in 
Hydroelectric Plants 


THE BONNEVILLE Power ADMINISTRA’ 
TION, Department of Interior, Portland, 
Ore., is projecting plans for further 
hydroelectric development and facilities 
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A 60%, saving in total power cost! Sufficient to pay 


the entire cost of the power plant in only four years! 


That’s the story at the Madison Wisconsin sewage 
disposal plant where they gradually converted from 
purchased power to self-produced power. No wonder 
they keep their two Cooper-Bessemer gas engines 
“producing” constantly! The first C-B engine was 
installed in 1937 . . . and another in 1939—both 
operating on sludge digestion gas. 


Credit for such economy goes largely to “‘costless” 
sludge gas. Still, it’s more than a question of fuel! 
All Cooper-Bessemer engines, sludge gas, natural 
gas, and Diesel, have the engineered efficiency... 
the reliability .. . and the remarkable ease of main- 
tenance that time after time are the deciding factors 
in outstanding performance. 
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extra POW? 


with these Fuel- 


THE ENGINEER CO. 


é 
4 


quickly 


Sauing Baffles 


e@ Provide cross-flow of gases 
over tubes for maximum 
heat-transfer 


@ Tapered gas passes and 
curved surfaces streamline 
the gas flow and maintain 
gas velocity for efficient heat- 
extraction 


@ Draft losses materially re- 
duced by elimination of eddy 
currents, bottlenecks and 
dead gas pockets 


@ Less steam used in cleaning 
because soot blowers are 
used less often, and more 
effectively 


@ Applicable to any design of 
water-tube boiler, fired by 
any fuel j 


@ Each installation is designed 
on the basis of 25 years 
experience in this special- 
ized branch of engineering 


@ Installed by skilled mechanics 


Ask for bulletin BW 40 
giving valuable data 
on modern baffle-wall 
constructions — free 








YS, 


75 West St. 
New York, N.Y. 


@ aire) 


, 
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to be embodied in early report to be made 
by Paul J. Raver, administrator. It is 
proposed to begin work at early date on 
a new power dam at Umatilla Rapids 
on Columbia River, with hydroelectric 
generating station to augment present 
power supply. Surveys are under way 
for development. No estimate of cost has 
as yet been announced, nor estimated 
capacity of proposed plant. It is expected 
that the project will require about 36 
months for completion. It will include 
transmission lines for connection with 
Bonneville high-tension system, switch- 
ing stations and other facilities. A sec- 
ond project also is planned in connection 
with existing hydroelectric power station 
at Rock Island, n@ar Wenatchée, Wash. 
This plant has a present installed capac- 
ity of 60,000 kw., divided into four 
generating units. It is planned to install 
eight additional hydraulic turbines at the 
plant, each, it is understood, to be of 
15,000-kw. rating, making an increase of 
120,000 kw. in station capacity. Like- 
wise, no estimate of cost of this program 
has as yet been announced. This expan- 
sion is scheduled for early construction. 


Cooper-Bessemer to 
Develop Employe 
Education 


To HELP enterprising workers of both 
factory and office attain more responsible 
positions in the company, The Cooper- 
Bessemer Corp., Mt. Vernon, O., and 
Grove City, Pa., recently announced a 
training plan for developing employes’ 
education along specific lines. 

According to Ralph L. Boyer, the cor- 
poration’s chief engineer, who worked 
out the details of this program, the idea 
is in line with Cooper-Bessemer’s policy 
that employes should be encouraged to 
further their education and thus fit 
themselves for advancement in the war 
industries. This also minimizes the 
shortage in skilled labor. 

These arrangements were made pos- 
sible through the cooperation of the 
regional head of the Office of Engineer- 
ing, Science and Manual Defense Train- 
ing, Ohio State University, Columbus, 
O. The subjects, chosen from a list of 
government approved Extension Defense 
Courses, as presented at Ohio State Uni- 
versity, cover fundamental engineering 
drawing, and the engineering essentials 
of tool, jig and fixture design. Instruc- 
tion is under the supervision of two 
veteran employes of the Cooper-Bessemer 
Corp.; one a recognized draftsman and 
the other an expert tool designer. 


City of Omaha to Secure 
Authority to Purchase 
Nebraska Power Company 


A BILL is now being considered by the 
State Legislature, Lincoln, Neb., author- 
izing the City of Omaha to purchase 
the Nebraska Power Co., with headquar- 
ters at that place, said to be the last 
privately-owned public utility company 
in the State. The company produces 60 
per cent of the electrical energy in Ne- 
braska. It is said that the measure will 
soon be adopted by the Legislature, mak- 
ing possible for the municipality to en- 
gage in the power business on a broad 
scale, serving a large group of Cities 
and towns in that area. Under the terms 
of the proposed law, a commission of 
six members is to be chosen by the mayor 
and city council, selected on a non- 
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BOILER 


TREATMENT 


ENGINEERED BY ILL€O 
lowers operation costs! 





MACHINE TOOL PLANT ILLCO Duplex 
Feed-water Treatment Unit, blending sod- 
ium zeolite water with hydrogen zeolite 
water to produce a boiler make-up with zero 
hardness and. with very low total solids 
and alkalinity. 





MILK PROCESS PLANT Single-tank 
ILLCO Combination-Regeneration Boiler 
Feed Unit, regenerated simultaneously with 
salt and acid; produces same results as 
Duplex Equipment above. 
avoid use of critical materials. 


ZEOLITE SOFTENERS, FILTERS, AERATORS, 


etc. are also manufactured by ILLCO— 
Water Treatment Engineers. 
complete descriptive literature. 


ILLINOIS WATER TREATMENT CO. 


850 Cedar St., Rockford, Illinois 
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= to install, easy to 
operate, external treatment plants 
have been engineered by ILLCO for 
a wide variety of boiler feed-water 
problems. 
detrimental constituents of the raw 
water at a cost which is less than that 
of older, inferior methods. Any de- 
sired alkalinity can be established | 
and maintained. 


CONSTANT WATER QUALITY 


ILLCO External Treating Equip- 
ment produces water of a constant 
quality without continual supervision. 









Equipment removes the 





Cypress tanks 






Send for 
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And where is the plant that cannot 
use exhaust steam effectively, if 
not for processing then for heating 
during, at least, a good part of 
the year? 


Given such a condition, the Troy- 
Engberg Steam Engine can hold its 
own with any power unit on costs. 
In fact, it usually can show lower 
costs than that of any other type 
of drive. It can do this because it 
makes steam from the boiler do 
maximum double duty . . . sup- 
ply both power and heat units. 


And coupled with its low cost 
and unquestioned dependability 


are excellent drive characteristics: 
high-starting torque and ability to 
handle sustained overloads; low 
conservative speed often permit- 
ting direct connection to the driven 
equipment: susceptibility to close 
automatic control; and flexibility 
over a wide speed range. 


The Troy-Engberg Steam Engine 
has so much to offer in the way 
of dependability, economy and 
utility, you should consider it for 
your plant... for example, to re- 
place other drives now wearing 


TROY ENGINE & MACHINE CO. 


Established 1870 
851 Railroad Ave., Troy, Pa. 
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ROTA-MATIC 


| 
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aitnaiiie 
FLOW RATE 


Control 


1s OL yoite finget-Ty/ 
You just set the control pointer at the flow 
rate desired. It is as easy as that with the 
‘“‘Rota-matic” to obtain automatic flow rate 
control. 

The “‘Rota-matic” is a rotameter combined 
with a powerful, new pneumatic controller 
through an induction bridge circuit. Any ten- 
dency of the rotameter float to deviate from 
the flow control point automatically changes 
the air pressure upon a diaphragm motor valve 
placed in the flow line. In this manner, the 
flow rateisimmediately corrected to the desired 
amount. 

This instrument has 100% throttling range 
and automatic reset for perfect attunement to 
varying process conditions. The flow control 
point is adjustable over the entire range of the 
rotameter. It also provides remote recording of 
flow to supervise and check process results. 

In the “‘Rota-matic” there is available for 
the first time a flow control instrument com- 
bining the automatic response of a modernized 
pneumatic controller with all the exclusive 
advantages of the rotameter—high accuracy, 
instantaneous response, low pressure loss, 
straight line calibration and wide flow range. 
It is a new tool for up-td-the- 
minute instrumentation by 
those who refuse to be hide- 
bound by the limitations of the 
fixed-orifice meter. Write for 
Bulletin 51-B to Fischer & 
Porter Co.—594 County. Line 
Road, Hatboro, Pennsylvania. 
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political basis. The first members are to 
serve for staggered terms, but when 
these terms expire, it is provided that 
future directors shall serve six years and 
shall be limited to two terms. The com- 
mission will have the power to construct 
power plants and lines, or purchase any 
existing publicly-owned property, with 
power of condemnation if a sale cannot 
be effected; it may acquire plants of 
communities adjoining those served by 
the Nebraska Power Co., as well as 
those in areas between. Provision is also 
made for rates of service and different 
features of operation, as well as author- 
ity for the commission to issue bonds 
without a vote of the people. 


MANUFACTURERS’ 
PERSONALS 


S. E. Bramer, president of Copper- 
weld Steel Co., recently announced the 
appointment of William J. McIlvane as 
vice-president in charge of sales and 
assistant to the president. Mr. Mcll- 
vane was formerly general manager of 
sales. 

Tube Turns, Inc., Louisville, Ky., 
recently announced the appointment of 
Fred C. Smith as chief metallurgist. 
From 1936 to the date of his present 
affiliation with Tube Turns, Mr. Smith 
was employed by Carnegie-IIllinois 
Steel Co., Chicago, Ill., in the capacity 
of field metallurgist. Prior to that he 
was plant metallurgist for the Inter- 
national Harvester Co. at Fort Wayne 
and Chicago plants. His responsibili- 
ties will include supervision of all raw 
and finished materials inspection, forg- 
ing operations, heat treating, and 
metallurgical research and service. 

T. C. Wescott, engineering man- 
ager, and Harold H. Scaff, comptroller, 
have been elected vice-presidents of 
Ebasco Services, Inc., the service or- 
ganization of Electric Bond & Share 
Co. 

S. B. Taylor, works manager of the 
Reliance Electric & Engineering Co., 
Cleveland, since 1931, was elected man- 
ufacturing vice-president at a meeting 
of the company’s directors on March 
4, it is announced by Clarence L. Col- 
lens, president. Officers re-elected by 
the directors were Mr. Collens, presi- 
dent; H. Morley Hitchcock, vice-pres- 
ident and treasurer; A. M. MacCutch- 
eon, engineering vice-president; James 
W. Corey, sales vice-president; C. V. 
Putnam, secretary; and H. F. Walters, 
assistant treasurer. 

Lionel E. Moore, for the past 10 yr. 
an application engineer for the West- 
inghouse X-Ray Division, has been 
named X-Ray Division manager for 
the Portland, Ore., area. Announce- 
ment of the appointment was made by 
Chas. A. Dostal of San Francisco, 
Pacific Coast District manager for the 
Westinghouse Electric & Mfg. Co. In 
his new post, Mr. Moore will have 
charge of X-Ray activities for the 
company throughout this district. He 
will make his headquarters at 1210 S. 
W. Morrison St. where the division 
maintains sales offices and display 
rooms. He succeeds Henry D. More- 
land, Portland X-Ray Division man- 
ager since 1938, who has been trans- 
ferred to East Pittsburgh, Pa., as man- 
ager of X-Ray products for the Agency 
and Specialties Division of Westing- 
house. 





OPEN STEEL FLOORING 
CONCRETE ARMORING 
SAFETY STEPS 

T. TRI-LOK 


Full descriptive catalog of Tri-lok 
Grating, Safety Treads and other 
products on request. 


DRAVO CORPORATION 
300 PENN AVENUE, PITTSBURGH, PA. 
REPRESENTATIVES IN PRINCIPAL CITIES 
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lk-Flo 


“. LINK: -BELT way 
MEANS EFFICIENCY AND LOW COST 
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Ik-Flo Elevator-Conveyors 





om Mice. ini ai wise) 
Chain Drives—All Types P.I.V. Gear Speed Changers Speed Reducers All Types of Transmission Units 


LINK-BELT COMPANY 


Chicago, Indianapolis, Philadelphia, Atlanta, Dallas, San Francisco, Toronto; offices, warehouses and distributors in principal cities. 


THROW YOUR SCRAP N10 THE FCAT 
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HENSZEY 


CONTINUOUS BLOWDOWN 
is helping produce 
MORE HORSE-POWER 
with LESS MAN-POWER 


How to get the most out of existing 
equipment and yet do it with fewer men 
than ever before is one of the many 
problems confronting our war production 
industries. 


Henszey Continuous Blowdown Systems 
are on the job in hundreds of war produc- 
tion plants—helping to increase boiler 
and operating efficiency—helping to re- 
duce maintenance and repairs on boilers 
and other allied equipment. 


With a Henszey system boiler water 
concentration is kept below a predeter- 
mined proper safe point, continuously, 
automatically and without heat loss. This 
method of control insures clean boilers, 
clean water and clean steam which 
means: 


1. CONTINUED OPERATION—boilers can ef- 
ficiently produce maximum output for 
longer periods of time between shut- 
downs. Scale, priming, foaming and car- 
ryover are controlled. 


2. LESS MAINTENANCE —no unnecessary 
man-hours lost keeping boilers clean, Te- 
placing tube burns, repl 
repairing or replacing rods and cylinder 
rings, turbine nozzles, turbine blades, re- 
ducing valves, non-return valves and 
other troubles. 


3. LOWER POWER COSTS—lower cost per 
h.p. means fuel savings—vitally important 
with present and threatened fuel short- 
ages. 





Send for bulletin 


HENSZEY COMPANY 


Dept. C4 Watertown, Wis. 


HENSZEY 





POWER PLANT 
SPECIALTIES 





T. O. Eaton has been appointed 
assistant manager of sales, Power 
Transmiésion Section, at General Elec- 
tric’s Pittsfield Works, according to 
an announcement by Brown, 
manager of the Transformer Division 
of the Central Station Department. 

R. S. Neblett, who was assistant 
manager of General Electric’s Turbine 
Division for more than 3 yr. has re- 
cently been appointed assistant man- 
ager of the company’s Federal and 
Marine Division, it has been announced 
by J. W. Belanger, manager of the 
division. 

Mr. Neblett, a native of Corsicana, 
Tex., has been with General Electric 
since 1923 when he entered the com- 
pany’s test course for student engi- 
neers, at Schenectady, immediately fol- 
lowing his graduation from the Georgia 
School of Technology with the degree 
of B.S. in electrical engineering. 

He joined the G-E Turbine Division 
in March, 
sales of the Schenectady section in that 
division in 1938, and in July of 1939 
was named assistant manager of the 
Turbine Division. Mr. Neblett is a 
member of the American Society of 
Naval Engineers and the American 
Society of Mechanical Engineers. 

The Magnus Chemical Co., Inc., 
Garwood, N. J., announces the appoint- 
ment of J. Holmes as manager of 
its newly organized Feedwater Treat- 
ing Division. 

Mr. Holmes has had a wide range 
of experience in the treating of feed- 
water and is developing the Feedwater 
Division of the Magnus Chemical Co. 
along the latest accepted lines. Analyt- 
ical methods and control features are 
being brought into such simple form 
that any engineer or fireman may 
maintain as accurate control over all 
adverse conditions found in his plant 
as would a trained technician. 

News from the Field—guide 

Coal Bureau of the Upper Monon- 
gahela Valley Assn., Fairmont, V. Va., 
will open offices in "New York City at 
122 E. 42nd St. with Julian E. Tobey 
as managing director. The Bureau 
serves as a clearing house for informa- 
tion on Fairmont-Pittsburgh seam 
coal, supplies fuel engineering data, 
and assists in the economical utiliza- 
tion of fuels. 

Chas. T. Main, Inc., Architects-En- 
gineers, 201 Devonshire St., Boston, 
Mass., announce the election of W. M. 
Hall as a director of the corporation. 

Cuyler S. Patton of the American 
Locomotive Co. was elected president 
of the Tubular Exchanger Manufac- 
turers Assn. at the annual meeting 
held last month in New York City. Mr. 
Patton has been prominent in the ac- 
tivities of the association for many 
years and has served several terms on 
its executive committee. At the Amer- 
ican Locomotive Co. Mr. Patton is 
manager of sales for the Alco Products 
Division. He was graduated from 
Cornell University in 1918 with the 
degree of Mechanical Engineer. He 
has been with the American Locomo- 
tive Company since 1929. 

The L. H. Gilmer Co. of Tacony, 
Philadelphia, Pa., have made two new 
territorial appointments. Joseph C. Jen- 
nings becomes technical field manager for 
Texas and in charge of the Houston 
Branch. Mr. Jennings comes from the 
Gilmer factory in Philadelphia where he 
had been connected with the Industrial 
Service Department. Previous to coming 
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Install FRANCE 


Metal Packing 
for ” ‘Round-the-Clock” 


Production 


The renewal of ordinary packing 
every few weeks or months in. 
creases horsepower and production 
costs. 


Minimum friction is encountered 
with France Metal “Ring of Distinc- 
tion” Packing. No undue force can 
be exerted on rods or stems by 
tightening the stuffing box stud nuts. 
The rings are free to float in the 
case that retains them and are held 
to the rod or stem with a garter 
spring having minimum tension. 

The result is tight “full-floating”, 
trouble-free performance for years. 
Prompt delivery assured. 


FREE 


44-page Catalog 
of usaful and 
valuable infor- 
mation. Write 
for your free 
copy of Catalog 
M-5, with facts 
on 


























@ Packing Designs for Any Service 
@ Installation Procedure 

@ Methods of Lubrication 

@ Pressures and Temperatures 

@ Oil Return and Stripping Rings 
@ Handy Reference Tables 











Request France Engineers to analyze 
your packing requirements. There 
is a representative close at hand. 


THE FRANCE PACKING COMPANY 
Tacony, Philadelphia, Penna. 
Branch Offices in Principal Cities 
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FRANCE 


METAL PACKING 


























HAT a Whale of a Difference 
% A GOOD BRICh Makes 
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Crystolon Bricks—after 
three years’ service —are 
still in A-1 condition, good 
for many more years of 
uninterrupted service. 
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Ordinary bricks—after 
three years in the adjacent 
heating boiler—are in very 


ting”, poor condition, will cause 
years, 


atroublesome “shutdown.” 





Crystolon Bricks are particularly resistant to high temperatures and to the 
vice 


a 
lyze 


here 
and. 


PANY 


chemical action of molten slag. Because of exceptional density they resist 
the penetration of molten ash. Their ruggedness enables Crystolon Bricks to 
resist the abrasive action of ash and the motion of the fire bed in stoker-fired 





furnaces. 
R-816 


NORTON COMPANY—Worcester, Massachusetts 


NORTON "5 £REFRACTORIES 


April, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 








COCHRANE 


ALL-SERVICE 


SEPARATOR 



































. Exceptional Port Area 
. Complete Removal of Entrainment 
. Self Cleaning 


. Purified Steam or Air Does Not 
Contaminate Entrainment 


. Steam or Air is Whipped Sidewise 
by Ports at Side of Baffle 


. High Ribbed Edge of Ports Pre- 
vents Entrainment Passing Baffle 


. Entrainment has Direct, Unre- 
strained Fall 


. Separating Shell 
. One Piece Construction 


. Condensate Chamber of Large 
Capacity 


. Provision for Gage Fittings 





COCHRANE CORPORATION 





3106 N. 17th ST. PHILADELPHIA 















with the Company he had been in charge 
of the Mill Supply division of a dis-. 
tributor of Gilmer products. 

Richard L. Acton is now technical 
field manager for Minnesota. Mr. Acton 
joins the Company with 5 yr. experience 
on power transmission products, and will 
make his headquarters in Minneapolis. 


Feedwater Training Course 


AN INTENSIVE five-week course in 
boiler feedwater treatment has recently 
been conducted by the U. S. Maritime 
Service, assisted by the American Col- 
loid Division of E. F. Drew & Co., Inc., 
in training civilians for merchant marine 
positions. 

The course, presented at the U. S. 
Maritime Service Training Station at 
Sheepshead Bay, Brooklyn, New York, 
and supervised by Lieutenant Comman- 
der J. D. Kelly, U.S.M.S., and Lieuten- 
ant F. J. Brady of the Engine Training 
Division, was designed to furnish mer- 
chant marine instructors with full data 
regarding the treatment of boiler water 
on Liberty ships. This course was part 
of the continued training program for 
these instructors. 


Lectures, blackboard demonstrations 
and actual tests were features in this 
course which included sampling, testing, 
interpretation of analysis, application of 
treatment, and visual control of water 
conditioning. 


Adam Cook's Sons, Inc. 


THIS YEAR Adam Cook’s Sons, Inc., 
of Linden, N. J., is celebrating its 75th 
anniversary. That means that for three 
quarters of a century Albany grease and 
Albany lubricants have been available to 
industry as the product of one company 
with the descendants of the founder still 
at the helm of active management. 

The original Albany grease was first 
used on Hudson River tug boats in 1868 
and made such an enviable reputation 
for its effectiveness that it became recog- 
nized throughout the marine trade as 
particularly adapted to the type of 
equipment used in vessels. The Medal of 
Merit was awarded Albany grease at 
the Centennial Exposition held in Phila- 
delphia in 1876; again in 1886 Special 
Award was received at the World’s Cot- 
ton Centennial Exposition, New Orleans. 

Automotive lubrication was pioneered 
by Adam Cook’s Sons, in 1905 with the 
leading car manufacturers. In 1917 the 
mass production needs of war industries 
were met by the development of special 
lubricants. These new developments took 
into account the enlargement of power 
plant equipment and prime movers gen- 
erally. 

In the present war, Albany lubricants, 
which have gone through the pioneering 
stage are meeting the highly specialized 
requirements of the fighting forces. They 
serve tanks and planes, and include many 
specially developed lubricants for the 
processing of naval shells, aviation en- 
gines and many other war requirements. 

Few American business firms have 
survived the 75-year period in the manu- 
facture of an industrial specialty such 
as lubricants, which, of necessity, have 
had to undergo continuous improvements 
or modifications to meet changes in lubri- 
cating requirements. Adam Cook’s Sons, 
Inc., therefore, is to be congratulated 
not alone on its anniversary but more 
particularly on its many accomplishments 

in lubricating industrial machinery. 


April, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 







































FYR-FEEDER 


MULTIPLE SPREADER 
. STOKERS 


YR-FEEDERS meet every 

wartime firing problem. 
Every Fyr-Feeder feature is a 
direct aid to today’s situation. 
No other method of firing can 
offer all these advantages: 
BURNS COAL LIKE OlL—Fyr-Feeders 
burn fines in suspension; spread coal 


over entire fuel bed, burning larger 
pieces on grate. 


USES ANY COAL—Local coals, cheap 
coals, screenings or sweepings. 


SAVES LABOR, EASY TO OPERATE— 
Anyone can operate a Fyr-Feede: 


INCREASES BOILER CAPACITY—And 
produces steam quicker. 


SAVES MONEY—Helps meet higher 
costs and taxes. 
WRITE FOR CATALOG 


Many other Fyr- 
Feeder advantages de- 
scribed in new catalog. 
Take the right step to- 
ward conversion today 
—WRITE. 


AMERICAN 
COAL BURNER CO. 


Engineers, Est. 1918 
22-18 E. Erie St. Chicago, Ill. 














A New Dust Collector Made of 
Non-Critical Ceramic Fire Clay 


As steel is badly needed for war production, the Thermix Ceramic 
Dust Collector—designed and built by the Prat-Daniel Corporation—is 
now constructed entirely of materials not essential to the war and it can, 






















therefore, be delivered without a priority. 


This sensational new Thermix CERAMIC Dust Collector has a series 
of 6” precipitating tubes made of special tough fire clay which is even 
harder than the steel tubes used in previous models. These tubes are 
thick and rugged so that they will not be injured by normal handling or 














every 

blem. temperature changes. But if accidentally damaged, they can be inexpen- 

2 is a sively and quickly replaced with standard shapes from our stock. 

int These ceramic tubes weigh no more than steel tubes and they permit 

. installation of the Thermix Ceramic Dust Collector outside the plant with- 

rere out a protecting structure. 

hes Due to its compact design, the Thermix Ceramic Dust Collector fits 
readily into small space. 

‘aie Throughout, the design follows closely that used in Prat-Daniel’s 

sit standard steel Thermix Tubular Dust Collectors now in operation with 

cede: 9. over 40,000,000 lbs. of steam capacity per hour. 

-And It assures the high efficiency collection of practically all fine dusts, 

— powders and pulverized fuel fly-ash. 

igher 


Write for full particulars or mail the coupon. 


Fyr. PRAT-DANIEL CORPORATION, Port Chester, N. Y. 
fhe General Sales Agents 
Thermix Engineering Co., Greenwich, Conn. 


p to- 
oday Representatives in Principal Cities 
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Prat-Daniel Corp., 
86 S. Water St., Port Chester, N. Y. 


4 Thermix CeramicBeeaee 
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FIRE SCALE and 
SOOT ERADICATOR 


Cffective regardless 
of type of boiler or 
fuel used... 





Have you overlooked the bene- 
fits of XZIT? An easy to use, 
scientific chemical compound, 
that frees imprisoned power... 
that steps-up operating efficien- 
cy! XZIT not only provides a 
simple, sure method of remov- 
ing soot and fire scale from 
boiler heating surfaces, uptakes, 
breechings and stacks, it dis- 
courages any further formation 
of carbon deposits ... 

XZIT IS APPLIED WHILE YOUR 
BOILERS OPERATE! 


INVESTIGATE TODAY! 


Write for complete information 
concerning the advantages of 


using XZIT. 


XZIT SALES CO. 


1031 CLINTON STREET 
HOBOKEN, NEW JERSEY 











New Combustion 


Engineering Manager 


A. B. OPEN- 
SHAW has been ap- 
pointed manager 
of the Chicago 
District Sales 
O fice of Com- 
bustion Engi- 
neering Co., Inc., 
succeeding James D. 
Harrison, recently 
deceased. Mr. 
Openshaw joined 
the company in 
1924 and in the in- 
tervening period has been engaged in sales 
work in the Boston, Cincinnati, Pitts- 
burgh and Chicago territories. More re- 
cently he was attached to the Hedges- 
Walsh- Weidner manufacturing division 
of the company as assistant to A. J. 
Moses, vice-president and general man- 
ager of that division. 


Lamme Medal Awarded to 
Joseph Slepian 


THE 1942 Lamme Medal of the 
American Institute of Electrical Engi- 
neers has been awarded to Dr. Joseph 
Slepian, Associate Director of Research, 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa., “for his contributions to 
the development of circuit interrupting 
and current rectifying apparatus.” The 
medal and certificate will be presented 
to him at the National Technical Meet- 
ing of the Institute, which is to be held 
in Cleveland, Ohio, June 21-25, 1943. 

Dr. Slepian, who was recently ap- 
pointed an associate director of research 
in the Westinghouse organization, was 
born in Boston, Mass., on February 11, 
1891. He was graduated from Harvard 
University with a degree of Bachelor 
of Arts in 1911, and received the Ph.D. 
degree from that institution in 1913. He 
spent the next year in study abroad at 
the University in Gottingen and at the 
Sorbonne in Paris. 

Returning to the United States, he 
taught mathematics at Cornell Univer- 
sity 1914-15, and then entered the stu- 
dent course given by Westinghouse. 
Since 1916, he has been a member of the 
staff of the research laboratories of that 
company. 

Dr. Slepian has specialized particu- 
larly in the development of electrical ap- 
paratus involving arc phenomena, and 
has made some of his major scientific and 
engineering contributions in connection 
with the development of auto-valve light- 
ning arresters, deion circuit breakers, 
high voltage fuses, ignitrons, and mer- 
cury arc rectifiers. In addition to mak- 
ing many inventions, and adding greatly 
to fundamental knowledge, he has 
rendered valuable services as a con- 
sultant to the engineering departments 
of the company. 

He has written many scientific and 
engineering papers which appeared in 
the journals of the American Mathe- 
matical Society, American Physical 
Society, American Electrochemical So- 
ciety, American Institute of Electrical 
Engineers, and in other publications. 
He is a member of the societies men- 
tioned above and also of the American 
Association for the Advancement of 
Science. 
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AMERICAN CHIMNEY CORP. 
147 Fourth Ave., New York City 


BRANCHES: BOSTON ® PHILADELPHIA 
BUFFALO ® CLEVELAND ® DETROIT 









Help Wanted 


POWER PLANT ENGINEER 


Municipal Power Plant in Ohio re- 
quires the temporary services of an 
experienced power plant engineer to 
set up power plant management sys- 
tem and train present personnel in the 
operation of a modern power station. 
Plant consists of stoker and pulverized 
coal fired boilers. Applicant must be a 
good combustion man, familiar with 
the latest automatic controls, modern 
feed water treatment, turbo-generator, 
and condensing equipment. New plant 
75% complete, and in operation. State 
salary expected, and if services avail- 
able at once. All inquiries will be ac- 
knowledged, and held in strict confi- 
dence. Address Box 1416, c/o Power 
Plant Engineering, 53 Jackson 
Blvd., Chicago, III. 








WATCH ENGINEER 


Experienced, capable, sober and re- 
liable man for steam turbine electric 
plant in a City of the South. High 
school graduate, or better, preferred. 
Drifters and seekers for high wartime 
pay rates need not apply. If you are 
looking for a normal position, at good 
rates, give names of references, age, 
family situation, draft classification, 
education and full outline of experience 
in first letter. References will not be 
contacted until your permission is 
given. Address Box 1417, c/o Power 
Plant Engineering, 53 W. Jackson 
Blvd., Chicago, Ill. 
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BOILER PLANT EQUIPMENT 


Stoker Operating Data—Due to 
unique grate construction it is 
iBclaamed Stowe Stokers will burn en- 
tire range of bituminous coals at high 
—\fefficiency. New catalog gives specifica- 
tions and performance data. The John- 
ston & Jennings Co. 

Spreader Stokers—Bulletin No. 78 
a describes the Fyr-Feeder multiple 
" \fspreader type stoker under the theme 
“burns coal like oil.” The principle of 
the multiple spreader stoker is included 
with detailed illustrations and installa- 
tions. American Coal Burner Co. 
3 Integral Furnace Boiler — Illus- 

trated Bulletin G-34 gives com- 
plete data on integral furnace boiler, 
either stoker firing or oil burning. Can 
be quickly converted to burn whichever 
is the more economical fuel. Outstand- 
ing features of this unit are described 
in detail and cross sectional views show 
typical installations. The Babcock & 
Wilcox Co. 
4 “Stoker Data and Specifications” 

—is the title of an attractive pub- 
lication telling you how to determine 
correct stoker sizes and how to specify 
stokers. Also contains stoker dimen- 
sions, coal-burning capacities and rec- 
ommended setting heights for different 
types of boilers. Combustion Engi- 
neering Co., Inc. 

Heavy-Duty Stokers—20-p. bul- 

letin features Iron Fireman Pow- 
eram heavy-duty stokers for boilers 
developing up to 400 hp.; outlines fea- 
tures of these stokers, shows actual 











a installation photographs and lists rep- 
. resentative users. Iron Fireman Mfg. 
th Co. 

rn Boiler Damper — The MHeacon 
Yr, Damper, a roller-curtain type of 
nt damper for controlling flow of gases, is 
te described in detail in a 4-p. bulletin. 
I- Details of construction and installation, 
C- data on clearance, balance, power re- 
i- quirements, draft loss and flow char- 
T acteristics and performance are pre- 
n sented. Thermix Engineering Co. 


ELECTRICAL EQUIPMENT 


Magnet Wire—“‘Formex” magnet 

wire is described in a new 28-p. 
2 booklet (GEA 3911) recently made 
c available. Formex wire is an insulated 
h wire that is used in magnet coils. The 
i insulation used on this wire is a syn- 
e thetic polyvinyl-acetal type of resin of 
I 





high dielectric strength, tough in tex- 
ture, resistant to moisture and with ex- 
cellent high temperature characteris- 
tics. It saves space, is easy to wind 
and makes smooth looking coils. Gen- 
eral Electric Co. 

Motor Care—New handbook en- 

titled, “A Guide to Wartime Care 
of Electric Motors” meets pressing 
problem of how to keep motors run- 









PFU 


ny wartime P 


answers to ma offered by 


bulletins 
-— helpful 
dicate the para: 





IL 


roblems of anne 


facturers- 
weeaitable. To obtain coP 


numbers 


ope 
F or your co 


literature av 
graph 





ning under continuous service condi- 
tions. ‘faking a fresh slant on care of 
motors under war conditions, the book 
should prove of value to engineers and 
maintenance men and in training new 
operators. The handbook is an impar- 
tial study of all motor types. Allis- 
Chalmers Mfg. Co. 
Lighting— A new Government 
manual and price schedule on 
Birdseye lamps and lighting has just 
been issued for distribution to Govern- 
ment procurement agencies, purchasing 
personnel, and Government lighting 
engineers. Birdseye Electric Corp. 
10 Circuit Breakers — For lighting, 
distribution and power circuits up 
to 600 amp. the complete line of Nofuze 
De-ion circuit breakers is described in 
a new 40-p. booklet DD-29-060. De-ion. 
breakers are available for panelboards, 
switchboards, built-in applications, indi- 
vidual mountings and separate enclos- 
ures. Principles of the De-ion arc 
quenching action are explained, and 
quick facts are given on design and 
operation of each breaker. Westing- 
house Electric & Mfg. Co. 
1 Handbook on Fuses—This book 
shows you how to reduce elec- 
trical outages and tells you how to get 
more service out of your fuses. Chock- 
full of money-saving data that will en- 
able you to save material and cut costs 


on motor installations. Bussmann 
Mfg. Co. 
Transformers—Power and distri- 
bution trans‘ormers and _ other 


electrical distribution equipment impor- 
tant in maintaining an efficient flow of 
power to vital war industries are com- 
pletely described in a new 20-p. bulletin 
B-6186. Important wartime considera- 
tions such as the use of modern welded 
construction and standardization of de- 
sign in order to save vital materials and 
provide interchangeability in installa- 
tion are discussed. Allis-Chalmers Mfg. 
Co. 
1 Wartime Conservation — This is 
the name of a new 96-p. booklet 
(B-3206) published recently by West- 
inghouse engineers for selecting, apply- 
ing and using electrical equipment so 
as to achieve the best possible output 
with the greatest saving in critical ma- 
terials. The book covers up-rating of 
motors, thermal temperature loading 
of transformers, industrial network 
systems, line equipment and materials 
as practiced in the Westinghouse 
plants. Westinghouse Elec. & Mfg. Co. 


FANS, PUMPS AND COMPRESSORS 


14 Compressors and Vacuum Pumps 
—New bulletin C-5 describes a 
line of rotary compressors and vacuum 
pumps. Capacities to 1800 C. F. M., 
actual free delivery, pressures to 125-lb. 
—vacuums to 29.90 in. (referred to 
30-in. barometer). Fuller Company. 
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15 More Service from Pump Rods 
and Shafts—Bulletin “New Parts 
from Old” includes complete informa- 
tion on how your rods and shafts of 
Monel or “K” Monel metal can be built 
up for re-finishing by welding, spray 
coating or electroplating, enabling you 
to get more service from this equip- 
ment. The International Nickel Co., 
Inc. 
16 Fuel Injection Pump — Bulletin 
39112 tells about Ex-Cell-O Diesel 
fuel injection pump. Compact design, 
self lubrication, no adjustment of fuel 
distribution, are among features. Many 
interesting diagrams in color. Ex-Cell- 
Corp. 


INSTRUMENTS AND CONTROLS 


17 Gages for All Kinds of Liquids— 
Bulletin 1037 describes a complete 
line of liquid level gages for measur- 
ing liquids of all kinds whether light 
or heavy. Dial readings can be pro- 
vided in feet, inches, gallons, pounds, 
liters or by any other desired incre- 
ment. By using these gages, accurate 
inventory of liquids is constantly avail- 
able. The Liquidometer Corp. 
Electrical Controls — Complete 
catalog carries detailed descrip- 
tions and helpful engineering informa- 
tion on devices including circuit break- 
ers, switches, relays, contactors, and 
special-purpose devices. Square D Co. 


19 Shunt Meters for Steam, Air or 

Gas—Bulletin 307 describes a line 
of mechanical shunt meters which pro- 
vide a simple, direct and reliable means 
of tallying the dollars that flow through 
steam, air, and gas lines. Owing to 
their simple design and rugged con- 
struction, these meters require little 
attention while in service. Builders- 
Providence, Inc. 


2 Automatic Combustion Control— 

Suggestions for the selection of 
automatic controls and instruments for 
natural draft coal firing and oil burn- 
ing, forced draft hand firing and all 
types of stokers are given in a 16-p. 
illustrated bulletin, Selecting Controls 
for Fuel Conservation. Combustion 
Equipment Division, The Hotstream 
Heater Co. 
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21 Open-Channel Flow Meter—This 

_ 8-p. illustrated Bulletin No, 720 de- 
scribes an open-channel meter for meas- 
uring flow of fluids in open channels, 
such as sewage in treatment plants. 
Principle of operation, details of con- 
struction and methods of installation 
are given. Republic Flow Meters Co. 


- MECHANICAL TRANSMISSION 
Bearing Bronze — Bulletin de- 
scribes Magnolia Isotropic bronze 

cast by a special method that makes it 

wear longer. 700 stock sizes, cored or 
solid bars, this metal is fully machined, 
inside, outside and on the ends. UIlti- 
mate strength, psi 31,250, yield point, 

psi 26,000, elongation in 2 in. 8.5%, 

Brinell 70. Magnolia Metal Company. 

23 Power Transmission—A new 32-p. 

; “Handbook of Modern Mechan- 

ical Power Transmission for Industry” 

constitutes a graphic presentation of 
the most recent engineering procedure 
in designing group drives and maintain- 
ing these drives for efficient power 
transmission. The handbook briefly, 
yet thoroughly explains the correct 
grouping of machines, proper engineer- 
ing of drive components, correct care 
of belts for long time service. Cling- 

Surface Co. 

Cast Tooth Sprockets—An 8-p. 

illustrated booklet No. 2067 lists 
the sizes of cast tooth sprocket wheels 
that are available quickly from stocks 
carried at Link-Belt plants and ware- 
houses, and by distributors located 
in industrial centers. This includes 

sprockets for Ewart detachable “H” 

Class, SM, SS, XS, GL, “C” Class and 

“800” Class chains. List prices, dimen- 

sions, weights, are given. Link-Belt Co. 

25 Mechanical Transmission Manual 
—A new V-belt catalog and in- 

struction manual has recently been is- 

sued. This is a complete catalog on 

Veelos Adjustable V-Belting. It shows 

in detail the sequence of operations to 

take the belt apart at any joint with 
an ordinary screw driver and then 
shows the necessary steps to couple the 
belt together again without the use of 
any tools whatever. Manheim Mfg. & 

Belting Co. 

PIPING, VALVES AND FITTINGS 

26 Data Book on Welding Fittings 
and Forged Steel Flanges—This 

216-p. presentation gives a wealth of 

information on welding fittings and 

forged steel flanges. Contains engineer- 





ing data that will prove invaluable to 
the man who purchases, designs or 
specifies piping fittings and flanges in 
carbon and alloy steels. Taylor Forge 
& Pipe Works. 
Pipe Bender—How _ thin-walled 
pipes and tubes can be bent cold 
to a close radius by the use of a revolv- 
ing mandrel is described in an illus- 
trated folder. Contains specifications 
and pipe bending data of value to en- 
gineers and maintenance men. Atlas 
Pipe Bender Corp. 
Underground Piping — Bulletin 
entitled “Wrought Iron For Un- 
derground Service” is written for water 
works engineers, electrical and civil en- 
gineers, heating men, plant mainte- 
nance men. Discusses the most im- 
portant factors effecting soil corrosion 
of underground piping, weighs theory 
against test results and outlines instal- 
lation histories of water wells and 
lines, oil and gas wells and lines, gas- 
oline lines and tanks, and electrical 
cable conduit. A. M. Byers Co. 
29 Valve Data Book—32-p. booklet 
entitled, “Where to Use Valves, 
Drains and Bypasses”, tells which valve 
to use, differences between various 
valves, fundamentals of valve designs 
and applications, where to use bypasses 
or drains, metal composition of Jenkins 
valves and lists ASME Power Boiler 
Code Valves. Jenkins Bros. 
30 Safety Heads—How and where 
B. S. & B. safety heads are used 
to protect compressed air systems, air 
conditioning machines, chemical reac- 
tion vessels, storage tanks, Diesel en- 
gine crank cases, etc., is described in 
Catalog No. 42. Contains many installa- 
tion views and useful compression 
tables. Black, Sivalls & Bryson, Inc. 
31 Metal Hose Handbook—Bulletin 
No. H-201 gives complete infor- 
mation about Eclipse seamless flexible 
metal hose, widely used for handling 
alcohol, grease, hot liquids, oil, steam 
and other non-solids, where high tem- 
perature and pressures prevail, and 
where flexing and vibration are encoun- 
tered. A helpful book for engineers, 
designers and specification men. Eclipse 
Aviation (Metal Hose Department) 
Division of Bendix Aviation Corp. 
Steam Separators— Operating 
principle of Stickle triplex separa- 
tors for oil and steam is interestingly 
pictured in new Bulletin No. 200. Con- 























tains specifications and prices. Stickle 
Steam Specialties Co. 
33 Automatic Shut-Off Gages—New 
Bulletin No. 45 describes Ernst 
water gages for boilers and_ tanks, 
Extra heavy design, automatic shut-off, 
self-cleaning, are among gage features, 
Ernst Water Column & Gage Co. 
34 Pipe Welding—A 16-p. well i'lus- 
trated booklet covers various 
types of ferrous and non-ferrous piping, 
their dimensions, fabrication, and esti- 
mates of welding and labor costs. Air 
Reduction Co. 
35 Boiler Room Valves — Bulletin 
E100 pictures and describes the 
installation of quick-acting Everlasting 
valves in water column connections, 
surface and bottom blow-offs, emer- 
gency oil shut-offs, etc. Contains se- 
quence of operation, specifications and 
other data helpful to engineers. Ever- 
lasting Valve Co. 
36 Plastic Pipe and Fittings—New 
bulletin tells about Saran pipe and 
fittings made of chemically resistant 
thermoplastic resin. Contains valuable 
data on Saran pipe characteristics— 
how to weld and thread it—sizes, 
weights and bursting pressures. Hodg- 
man Rubber Co. 


PRIME MOVERS 

37 Turbines, Engines—Bulletins de- 

scribe a complete line of turbines, 
engines and boilers and includes spec- 
ifications and dimensional data on types 
to meet all requirements. Murray Iron 
Works. 
38 Gas Engines—Bulletin No. S-550- 
B21 covers CCG gas engines, 
vertical, 4-cycle, totally enclosed, 
adaptable to generator, pump, com- 
pressor and other power drives. Also 
includes typical installation photo- 
graphs. Worthington Pump and Ma- 
chinery Corp. 
3g Turbines — Bulletin 1359 de- 

scribes Coppus steam turbines, pre- 
cision-made, controlled by Johnasson 
size blocks. Comes in 6 frame sizes; 
matching size to job. Coppus Engi- 
neering Corp. 

Diesel Performance Data—‘‘What 

Users Say About Caterpillar Die- 
sel Power”, interesting booklet by this 
title deals with statements users have 
made regarding Diesels of this com- 
pany. Problems solved by Diesel ap- 
plications are discussed and _ installa- 
tions portrayed. Caterpillar Tractor Co. 

WATER TREATMENT 

41 Water Softeners—Bulletin 1850, 

16-p., entitled Hot-Flow Water 
Softeners describes various types of 
boiler feedwater treatment equipment. 
Included are diagrams and general ar- 
rangement of equipment and mainte- 
nance data. International Filter Co. 
42 Water Conditioning System— 
New Technical Water Condition- 
ing System is completely described in 
a bulletin free for the asking. Specific 
organic formulas developed individu- 
ally to fit your needs. Company en- 
gineer will inspect your plant without 
obligation. Water Treatment Co. of 
America. 
43 Information on Proportioning— 

Data describes a system including 
control metering, cyclic timing, high 
and low pressure proportional chemical 
feed pumps, and automatic back flush- 
ing. - Eliminates guess work in the 
manual adjustment of feed valves and 
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Ernst i water Treatment—“H-O-H Wa- 
ae ter Studies” is the title of a 48-p. 
hus hoklet of articles on scale, corrosion 
‘ures. #4 water treatment problems. In 







udes tables, charts and graphs on 





























Ulus- Bater problems occurring in cooling 
rious stems, hot water systems, boilers, 
iping, fd return systems including special 
_esti- Ita on corrosion inhibitors, scale pre- 
. Air Ikntives, protective coatings, propor- 
oning equipment and_ refrigerating 
lletin rine problems. D. W. Haering & Co.. 
$s the 
sting MISCELLANEOUS 
tions, Condensate Units—4-p. Bulletin 
‘mer- 1142 describes simplex and du- 
S se- Buy “Series G’ Schaub condensate re- 
) and Bn units. The units, compact in de- 
“ver- Bon, use a minimum of critical mate- 
e als and can be used for a variety of 
New [ndensation return requirements. In- 
»and @uded are dimensional data and illus- 
stant fFations. Fred H. Schaub Engineering 
table (Go, Inc. 
ics— Floor Repairs—A new tough floor 
IZES, patch or overlay “Instant-Use” 
odg- jr broken, rutted floors can be trucked 
ver immediately following installa- 
on. Bonds to feather edge. Can be 
sed over concrete or wood. Write 
_de- pr useful explanatory folder. Flex- 
ines, fyck Co. 
pec- Colloidal Graphite—A 4-p. illus- 
ypes trated bulletin. No. 422-AV, on 
lron fe use of “dag” colloidal graphite as 
? parting compound, discusses the col- 
550- Bidal graphite for screw threads, lamp 
nes, @ulbs, its application to aviation and 
sed, @eep sea diving equipment, also its use 
om- the glass industry, in the foundry. 
Also @ind in the rubber industry. Acheson 
oto- (Molloids Corp. 
Ma- h Paint—A 6-p. bulletin gives data 
on application of paints for inte- 
de- Mor and exterior maintenance, for im- 
ore- roving production efficiency and labor 
son (lations through the use of paints. In- 
zes; (Muded are a list of colors available to 
igi- ffatch original equipment. The Wilbur 





Williams Co. 
Free Repair Handbook—A 40-p. 























hat 
Jie- guide for the use of Smooth- 
this [—)n cements contains 170 diagrams and 
ave [structions for making lasting and 
ym- f§conomical repairs to plant equipment 
ap- nd machinery, pipe lines, fixtures, etc. 
lla- [Smooth-On Mfg. Co. 
Co. Packings—64-p. catalog illustrates 
and describes a comprehensive 
50, ne of packings, gaskets. gasket and 
oak bricating pastes, etc. Reference to 
of et and recommendation tables will 
a nable you to select a satisfactory ma- 
al eral for any packing job. The Gar- 
me ck Packing Co. 
Ce 1 Power Check Chart—‘“National 
:— |. Power-Recovery Plan” is the 
a itle of a booklet describing a plan to 
in timulate the reduction of industrial 
fic Owe losses, whether you purchase 
fic rour . re at 
ie Power or generate it. ontaining 
nee Seties of estimators, each relating to 
ut [certain phase of power service, you 
of wee enabled to report every possible 
x ower leak which can be corrected in 
) arious departments. L. H. Gilmer Co. 
‘“ W Welding Chart—A graphic chart 
zh for oxy-acetylene flame adjust- 
al een has been prepared particularly for 
h- [etidance of new welders. The chart 





Conveys the proper appearance of the 
‘arious welding flames for quick iden- 
tification. Air Reduction Co. 





















MURRAY TURBIN 


For Air Conditioning 
Compressor Drive 





me requirements of steam turbine drive for air conditioning centrifugal 
compressors are severe, involving unusual operating conditions ordinarily 
not encountered in other applications. Murray Turbines have been 
developed to meet any of these conditions, which include high speeds, 
critical variable speed governing, necessity for emergency quick shut down 
in case of abnormalities in the refrigeration system, and frequently, oper- 
ation from the exhaust of existing reciprocating apparatus. 


View shows one of many Murray Turbines designed especially for air 
conditioning compressor drive. This unit develops 1000 h.p. at 4 Ib. initial 
pressure, 26 in. vacuum and 4100 r.p.m. It is equipped with variable speed, 
oil pump, oil relay governor; automatic nozzle control; auxiliary turbine 
driven starting oil pump; vacuum breaker actuated by overspeed governor; 
solenoid trip to stop turbine in case of abnormalites in the refrigeration 
system. Governor includes automatic control which maintains even temper- 
ature of the system’s cooling medium by varying the capacity of the com- 
pressor through the speed. Steam inlet is 12 in. and exhaust outlet is 
36 in. arranged in an upward direction. 


‘Other Murray Turbines are driving air conditioning compressors at 
8000 r.p.m., or have extraction or extraction mixed pressure gear to main- 
tain the proper heat balance in the plant. Write for descriptive bulletin. 


FT 
NW MURRAY 


x 


‘ IRON WORKS COMPANY 


INCORPORATED 1870 


BURLINGTON IOWA 
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NGINEERS interested in working out 
the best possible liquid level control 
hookup will find a wide choice of units 
offered by Davis. The broad Davis line in- 
cludes several sizes and types of float boxes, 
float and lever tank units, float and lever 
operated valves and combinations of these 
units for every conceivable application — 
direct or remote control of valves, pumps, 
switches, signals, indicators, etc. It may save 
you time and money to consult Davis first. 
Literature on request. 


DAVIS REGULATOR COMPANY 
2508 S. Washtenaw Ave., Chicago, Ill. 


Below—Float and lever unit 
with Dia-Ball packless unit. 


Right—No. 61 Fluid 

Control Valve. Tight 

closing. Easy opening 
against pressure. 


Left—No. 60 Float 
Valve. No hunting or 
water hammer. 


Above—No. 161D Float Box. Also 
available with various types of 
electric switches. 


\ 


REGULATOR CO. 








S.P.A. to Meet in Pittsburgh 


Dr. SuMNER B. Ety, Chairman of the committee arrangi 
for the Pittsburgh meeting of the Smoke Prevention Asg'p 
be held June 8 to 11 incl. at the William Penn Hotel has, 


nounced a number of speakers who will take part in the meff-ari 


ing. The names include the following, who will address 
meeting on the subjects indicated : 

Henry F. Hebley, Product Control Mgr., Pittsburch ( 
Co., The Probability of Error in Sampling Coal. 

Dr. H. J. Rose, Senior Industrial Fellow, Mellon inst, 
Ind. Research, Smoke Tendencies of Coals of Various Ra 

Dr. E. Berl, Research Professor, Carnegie Inst. of Te 
nology, Smoke Seen Through the Eyes of a Chemist. 


K. H. Bowman, Dravo Corporation, Collection of Flyagi 


from Spreader Stokers. 

D. D. Pendleton, Buel Engineering Co., Determination 
Flyash Analysis. 

W. H. Kimberly, Smoke Inspector in Charge of Railroa 


Pittsburgh Bureau of Smoke Prevention, Railroad Smoff 4, ‘ 


Control in Pittsburgh. 


Navy Needs Electrical Engineers 


OFFICER’S commissions in the U. S. Naval Reserve awa 


electrical engineers not engaged in essential war work, Cal! 


E. S. Root, director of Naval Officer Procurement in C 
cago, announced March 23. 

This appeal is not directed to electrical engineers in w 
industry, but to those men of the profession who wot! 
choose to serve their country in a much more essenti 
capacity than they are currently engaged in. 

Physical requirements for these engineers have b< 
somewhat relaxed. Applications will be accepted in cas 
where these physical disorders will not interfere with t 
performance of duty. 

Those qualified for electronics work are experienced me 
holding degrees in electrical, radio or communication 


engineering, or with background in physics and math@y 


matics. 


This is followed by an additional 90-day laboratory cour 
at Massachusetts Institute of Technology. 

Qualified engineers up to 50 years of age are eligibl 
and applicants should visit their local Office of Naval Off 
cer Procurement. 


Protective Lighting of Industrial 
Properties 


INTENDED as a guide for outdoor protective lighting to thos 
whose responsibility it is to provide for plant protection frot 
theft and sabotage, a book of standards just announced by t 
American Standards Association sets forth the principles i 
volved, the chief areas to be lighted, and the minimum degra 
of illumination considered necessary for the detection of 
sons bent on theft or sabotage. It also recommends procedur 
to be followed in preventing sabotage to vital buildings, struc 
tures or equipments. The standard is profusely illustrate 
with figures and diagrams as well as tables which clarify th 
text and graphically show the types of lighting needed f 
fenced boundaries, water front boundaries, pedestrian and con 
veyance entrances, open yards, outdoor storage spaces, pie 
and docks, and vital structures. In the appendix, suggestion 
are given for obtaining the performance prescribed in the spec 
ifications. 


New Engineering 


Chemical-Technical Dictionary. By A. ! 
Translated under the direction of Prof. B. N. Menshutki 
and Prof. M. A. Bloch. Size 5% by 8% ins., 872 pp. 
cloth binding. Published by Chemical Publishing Co., Inc. 
234 King Street, Brooklyn, N. Y. Price $8. 


This book is a dictionary in a limited sense only, becaus 


rather presents each word in four languages, assuming thal 


the reader knows its meaning. The words are indexed ! 
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erman; then follow the English, French and Russian 
erminologies corresponding to the German. For example, 
arrangi) look up steam, the reader must know that in German 
1 Ass'n it is Dampf. Then following Dampf he finds: steam; vapeur 
el has A’ean (French); nap (Russian). This is followed by the 
the mefarious equivalents for high-pressure steam, dry steam, 
dress iaturated steam, vapor, superheated steam and other related 
vords and of verbs such as to get up steam, to vaporize, 
o steam and the like. 

The dictionary is of primary interest to chemists and 
hemical engineers, since so much of their literature is in 
German. But it should also be of value to power plant 
engineers reading foreign languages, to translators and to 
college students who know something of the languages 
involved. 

Bibliography on Automatic Stations, 1930-1941. <A 
26-page pamphlet published by The American Institute 
’ of Electrical Engineers, 33 West 39th Street, New York, 
Railroat N. Y., 1942. Price, 25 cents per copy to members of the 
1 SmofA.L.E.E., 50 cents to non-members. 
This publication sponsored by the A.I.E.E. committee 
on automatic stations supplements earlier bibliographies on 
the subject published previously in the A.I.E.E. Trans- 
actions. The entries are numbered consecutively by sections 
and listed alphabetically by years. The material is divided 
rk, Capginto the following sections: General; supervisory and 
in Chgremote control; telemeter and telemetry; automatic and re- 
mote controlled switches and switchgear; automatic features 
s in wal generating stations using fuels; automatic boiler and com- 
> wol bustion control; automatic hydroelectric plants; automatic 
essentig substations. 

Fundamentals of Electric Waves. By Hugh Hildreth 

ve bg skilling. First edition. 186 pages, 6 by 9, cloth. John Wiley 
in cas & Sons, Inc., 440 Fourth Ave., New York, N. Y., 1942. 
vith tig Price $2.75. 
The subject of electric waves, as anyone who has 
-ed meg studied physics knows, is not new but more people are 
icationg conscious of electric waves these days than in previous 
math years. Poynting showed many years ago that the energy 
in a conductor resided in the electric and magnetic fields 
equendg Surrounding the conductor. The Poynting vector is not 
in ele used much in connection with ordinary electric circuits but 
Colleg becomes of importance in any consideration of electric 
cours waves. 

The purpose of this book is to introduce electric waves. 
The principles of wave action and in particular, the basic 
ideas of Maxwell’s equations are presented in a way that 
has proved to be understandable to students and the ideas 
are then discussed and used in simple examples until they 
become thoroughly familiar. 

The first two chapters of the book are devoted to the 
study of electrostatics and vector analysis. As the author 
points out, to some these chapters will be fascinating, to 
others, tedious, but they are essential for one cannot have 
waves without electric and magnetic fields nor can one 
by th understand a wave until the basic fields are thoroughly 
les inf familiar. 
degre Physical concepts are stressed throughout the book but 
of pe Without overlooking either the mathematical rigor on the 
ncedur@ one hand or engineering practice on the other. A radio 
_ strug engineer, thus, may find the book useful in acquiring a 
strate background for understanding antenna arrays, transmission 
lines, wave guides, resonators, etc., whereas a physicist, 
having less interest in these practical uses may find the 
book helpful as an introduction to some more advanced 
, pie work on electromagnetic theory. 

It is essentially a book for those wishing to understand 

fundamentals, and is designed for those who do not neces- 
sarily have any previous knowledge of electromagnetic 
theory. The chapters on vector analysis are presented for 
use in the book but it is not expected that the reader should 
have earlier acquaintance with it. On the whole it is a very 
good book for those having a fair knowledge of physics 
and mathematics—college physics and mathematics through 
calculus are enough. It is a small book, only 186 pages, 
and it sticks to the subject. All electromagnetic theory 
that does not relate to waves is excluded. Problems are 
given with each chapter and they are an integral part of 
the book. Most of them supplement some idea that is left 
ntki without complete discussion in the text. 
“ The author is Professor of Electrical Engineering at 
7 fr Standford University and his book is the outgrowth of his 
» ‘NCB experience in teaching the subject to college students over 
a period of several years. 
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A.W. K. 
Chel .. Physics, By W. F. G. Swann. First edition, 274 pages, 
g 5% by 8%, cloth. John Wiley & Sons, Inc., 440 Fourth 


ed i Ave, New York, N. Y., 1941. Price $2.25. 





SOLVES SHORE OR SHIP PIPE 
EXPANSION PROBLEMS 





COMPACT-SAFE 


@ SAVES VALUABLE SPACE 
@ HUNDREDS IN USE 


Excessive strain and stress on pipe lines can be con- 
trolled and lines kept tight by the use of the ADSCO 
Internally Guided Expansion Joint. Compact—adaptable 
to close quarters—saves valuable space. Hundreds of 
these joints now controlling the expansion and contrac- 
tion of steam, hot water or oil lines in defense plants, 
aboard ships, etc. 


Safe — designed with an internal guide ring that acts 
as a positive limit stop and prevents slip from pulling 
out of body. Available in a complete range of sizes 
and traverses for low or high pressure pipe lines with 
semi-steel, steel, all bronze or galvanized bodies. 


Write for quotation or Bulletin No. 35-30P, 


AMERICAN PISTRICT STEAM COMPANY 
NORTH TONAWANDA, N. Y. 


Making “‘UP-TO-DATE” Steam Line 
Equipment for Over 60 Years 


DSCO 





INTERNALLY 
GUIDED 


EXPANSION JOINT 
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ARE BUILT FOR 
TOUGH JOBS 


They handle “difficult liquids” and help you maintain 
your 168-HOUR-WEEK schedule, because they are self- 
adjusting for wear—no long or frequent shutdowns. 
YOU CAN DEPEND ON A BLACKMER 
20 years of service is not unusual 


HERE’S WHY! 

















POWER PUMPS 


5 to 750 GPM 
Pressures to 300 psi. 


HAND PUMPS 


7 to 25 GPM — 54 Models. 


BLACKMER 
ENGINEERING 
SERVICE 


is available to all plants for 
consultation on problems in- 
volving rotary pumps. 
















Wear is confined to these 
points: the tips of the 
“buckets"’ (swinging 
vanes). 





Please write the factory. 








This much can wear away, 
without affecting the ca- 
pacity of the pump. 


BULLETINS 
FREE to Pump Men 











: No. 130: 24-PAGE GENERAL 
ry: | CATALOG 
me No. 301: FACTS about ROTARY 
‘ . PUMPS 
No. 302; PUMP ENGINEERING 
ie -- < DATA 
When finally worn out, No. SER-1: HOW TO MAKE 
the ‘'Buckets'' are re- 


placed (a 20-minute job) PUMPS LAST LONGER 


and pump is restored to 
original efficiency. 


Write Blackmer Pump Company, 
2014 Century Ave., Grand Rapids, Michigan 





‘Rotary. 


“BUCKET DESIGN’ -~SELF-ADJUSTING FOR WEAR 
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To those who know something about the author eve 
those who have only had the privilege of listening to o; 
of his lectures, it need not be explained that this boo 
is not a conventional textbook on physics; indeed it is n¢ 
a textbook at all. It is, rather, an essay on physics, a surve 
of what physics is and how it helps us in evaluating ap) 
classifying the many processes and phenoinena in nature 
This book will not teach the reader all there is to know 
about the subject of physics but it will help him to unde; 
stand what he would like to understand about the subjec; 
As Dr, Swann points out in the preface, in the literal sens 
there is no teaching, there is only inspiration to learn ¢ 
understand. Knowledge comes from within, outwards 
rather than from without, inwards. In other words, a tru 
teacher is an inner ally working in the mind of the studen 
to break down his resistance to a discovery of the trut} 
and slay those various influences which are continualh 
pulling him away from the fruitful path of his though! 














rn 








In one sense, this book may be regarded as a guide to th Many 
study of physics but it is more than that, it is also a sourcd . 

of inspiration. impor 

Dr. Swann’s book is one of six in a series constituting neW 

a comprehensive and liberal course in science. Togethe; featul 
the six volumes provide a coordinated study of the worl 

we live in from the standpoint of its physical environment— that 
the earth sciences; of the matter of which it is compose solve 
—chemistry; of the energy which makes it work—physics: 

of its place in the universe—astronomy; of life in its con. comm 





fines—biological science; and of man—as a_ functioning 
body. 

The book is divided into three parts; Part I the intro. 
duction, describing the scope and purpose of physics: 
Part II devoted to dynamics, the study of the motions oj 
bodies, and Part III taking up in detail the main divisions 
of physics, i.e, mechanics, heat, light, optics, etc. The 
volume should be equally useful to the average intelligent 
citizen in search of education, to the practicing engineer 
wishing to refresh his memory and to the college student 
in need of something to guide him in his physics courses! 

A. W. K. 
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Combustion-Chamber Design for Oil-Engines. By 
Paul Belyavin. Size 5 by 7 in.. 88 p.; paper cover. Pub- 
lished by The Sherwood Press, Box 552 Edgewater Branch; 
Cleveland, Ohio. Price $1.50. 

The success of every oil-engine to a large extent 
depends upon the design of its combustion chamber and 



















requirements of a rational combustion chamber. 

The book is divided into eight chapters under the fol- 
lowing headings: Historical notes on the development 
of combustion chamber design; the basic requirements of 
the design of a rational combustion chamber; heat losses 
















during combustion, temperature of combustion and itsj end 
influence on thermal efficiency; the importance of the cor- wit 
rect shape of combustion chamber design; efficiency of fuel cor: 
injection and its influence on combustion; investigation] bus 
of the combustion chamber efficiency; fuel oil and its 
influence on smoothness of combustion, compression ratio, = 
Diesel knock and its causes; and survey of existing com- pas 
bustion chambers. wh 
A.S.T.M. Specifications for Steel Piping Materials. Pre- a 





pared by Committee A-1 on Steel. Size 6 by 9 in., 249 p.; 
paper cover. Published by the American Society for Test- 
ing Materials, 260 S. Broad St., Philadelphia, Pa. Price 
$1.75, single copy; $1.25 for orders from 10 to 49 copies. 

For the first time, the American Society for Testing 
Materials has compiled in one volume all its specifications 
covering steel piping materials, most of which were devel- 
oped through the work of Commttee A-1 on Steel. There 
are ten specifications covering boiler, superheater and mis- 
cellaneous tubes, 15 covering various types of pipe for 
service at normal and elevated temperatures, five on stil 
tubes for refinery service and heat-exchanger and con- 
denser tubes, five covering castings used for valves and 
related materials, four pertaining to forgings and fittings 
three on carbon and alloy-steel nuts and bolting material, 
and the standard austenite grain size chart E19 is incor- 
porated in the book. Also the many A.S.T.M. emergency 
alternate provisions issued in the piping field to expedite 
procurement and to conserve critical and strategic materials 
are included. 
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That’s one important Freder- 
ick advantage! There’s more 
grate area—with low combus- 
tion rate per square foot!.. 

Frederick Stokers have fully 
active, self-contained burning 


ends, with specially designed, heavy-ribbed tuyeres, and 


h air ports so arranged and proportioned as to insure 
rect air distribution and maximum efficiency in com- 


bustion ! 


t one of many new developments, Frederick engineered, 


com-{ this new burning end and other Frederick developments 


for 
Pre- are 


increased stoker efficiency, convenience and economy 
described fully in folder free upon request. Write for 


9p: Your copy—today. 
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FREDERICK STO} 


The FREDE 















RICK IRON & STEEL CO. 


Frederick, Maryland 





Also makers of a Complete Line of Centrifugal 
Pumps for all purposes ® Steam operated Ash 


Conveying Systems ® and Ash Storage Bins 
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LOOK FOR THE 


WINNING DIAMONDS 


N forged steel fittings and valves, the 

Watson-Stillman trade-mark affords the kind 
of protection you need today. Its two diamonds 
and its W-S symbol assure the right answer to the 
question ‘Am I buying products of the highest 
quality?” 

Watson-Stillman engineering leadership is re- 
flected in every double-diamond unit you use. 
Authoritative factual data give the “know-how” 
necessary to get the most value 
from the choice of correct equip- 
ment. Ask for free bulletin on the 
q product in which you're specially 
\\interested. The Watson-Stillman 
Company, Roselle, N. J. 














Watson-Stillman forged steel fittings and 
valves are available to essential war 
industries through mill supply distributors. 


@® 3704-p 


WATSON-STILLMAN 


DIK ia] olUh celal dale Ula km ONAL iiele 


Nearly all the material in the book has been developed 
from an elementary point of view to facilitate rapid absorp- 
tion. Some mathematical derivations are given for all 
formulas, but they appear in appendices at the end of each 
chapter where tuey do not interfere with the smooth 
development of the subject matter in the text. ‘he prob- 
lems are analyzed by the steady-flow energy equation by 
which the most complex problems in air conditioning can 
readily be worked out. 

The book is divided into 21 chapters under the headings 
of Fundamentals, Enthalpy of Air-Vapor Mixtures, Mois- 
ture and Heat Balances, ‘1 he Psychrometric Chart, Moisture 
Ratio and Ratio Lines, Adiabatic Mixtures of Air with 
Water, Steam or Ice, Humid Air Below 32 deg. F., Fogged 
Air, Air Mixtures, Specitic Volume of Humid Air, Required 
State and Volume of Conditioned Air Supply, By-Passed 
Air, Steep Ratio Lines, Capacity of Refrigerating Plant, 
Methods of Reheating Air, Air on Contact with Water, 
‘lemperature of Adiabatic Saturation, The Water-Air Chart, 
Fundamental Simultaneous Conditioning Processes, Funda- 
mental Successive Conditioning Process, Geometry of 
Psychrometric Chart, and there are 32 psychrometric tables 
and 7 psychrometric charts contained in a pocket in the 
back of the book. 

A Study of Chert as a Deleterious Constituent in Aggre- 
gates. By Harold S. Sweet and K. B. Woods. Size 6 by 
9 in., 112 p., paper bound. Published as Research Series 
No. 86 by the Engineering Experiment Station, Purdue 
University, Lafayette, Ind. Price 50 ct. 

Chert is “any opaque natural micro-crystalline or micro- 
aphanitic silica whose structure and environment do not 
permit it to be otherwise classified.” It is generally recog- 
nized that some types of chert are deleterious in concrete 
aggregates because of their lack of durability. This causes 
“popouts” and other forms of disintegration in con- 
crete. Recognizing the harmful effect of some types of 
chert, the various states have developed specifications limit- 
ing the amount of chert in concrete aggregates. The states 
particularly concerned about chert are those in the Middle 
West including Illinois, Indiana, Iowa, Michigan, Min- 
nesota, Missouri, Ohio and Wisconsin. 

The study reported in this bulletin was begun because 
of the confusion that existed among engineers regarding 


the deleterious properties of chert in mineral aggregate 
The types that are deleterious had never been defing 
satisfactorily and the methods of identification were inadd 
quate. The study has been carried on as a cooperatiy 
investigation between the Bureau of Tests and Materia} 
State Highway Commission of Indiana and the Joint High 
way Research Project. The bulletin presents first a gener, 
discussion of chert, review of previous investigations, co} 
lection and classification of samples, tests on quarry chert 
discussion of gravel cherts, miscellaneous tests, discussio; 
of results and major conclusions. ‘the report closes wit 
an extensive bibliography and two appendixes. 

Save Fuel for Victory. Size 6 by 9 in. 35 p., pape 
bound. Published as Circular Series No. 47 by the Eng; 
neering Experiment Station, University of Illinois, Urban, 
Tit. Price 35: ct. 

This booklet contains a series of non-technical article 
about insulation, heating-plant efficiency, and related sub. 
jects, originally presented as talks over the University ij 
Illinois Radio Station WILL by members of the staf 
of the Department of Mechanical Engineering in the Col 
lege of Engineering, and the Engineering Experimen 
Station of the University. 

Ripper’s Heat Engines. Revised by A. T. J. Kersey, 
Size 5 by 7% in., 337 p., cloth bound. Published by Long: 
mans, Green and Co., Inc., 55 Fifth Ave., New York, N. Y 
Price $1.60. 

Because the steam turbine and internal combustion 
engine are rapidly taking the place of the reciprocating 
steam engine as the principal prime mover both in land 
and marine practice, a revised edition of this popular text 
book was necessary. This new edition is brought up to date 
by the addition of new material and omission of obsolete 
and out of date material. Although it covers English 
practice primarily, it is applicable to American practice 
and its clear explanation of essential principles and outline 
of their main applications meet the needs of a large nun- 
ber of students. 

The book is divided into 20 chapters covering heat and 
all its phases, steam, steam engines, valves, gears, cranks, 
condensers and governors, locomotives, compound engines, 
boilers, fuels and combustion, steam turbines and internal 
combustion engines. In the back of the book are 16 pages 
of examples and their answers. 








Use 


for trouble-free valve jobs 


In renewing the disc, 
note how easily and 
quickly the Vulcodisc 
Jiffy Disc Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 


Dense without being brit- 
tle—tough, yet resilient, 
Vulcodisc will not swell, 
warp or soften—in fact 
its absorption is less than 
1 per cent. . . That is 
why an old Vulcodisc 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the disc out in pieces— 
distorting and disfiguring 
the holder. 

Write for descriptive bul- 
letin. 


THE D. T. WILLIAMS VALVE CO. 


Cincinnati, Ohio 











The Tough Jobs call for HONAN- 
CRANE Oil Purification Equipment 


Purification of lubricating oil on Sewage 
Gas Engines is a tough job and one that 
many types of oil purification equipment 
can not handle. 

We point with pride to the successful 
5 year record of our two purifiers handling 
the lubricating oil for the two Cooper Bes- 
semer Sewage Gas Engines at the 


Sewage Treatment Plant of the 
Madison Metropolitan Sewage District 
Madison, Wisconsin 
operated by J. C. Mackin, Superintendent 


Complete story of this plant can be found 
in the editorial section of this publication. 


HONAN-CRANE CORP. 


LEBANON, INDIANA 
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Get these Advantages with 
BH” TILTVIEW GAUGES 


Heavy Seamless 
Steel Top Pipe 





* Easier Level Readings 
Where Gauges Are 
High Above Floor 











Opened or Shut By 
Less Than '% Turn 


* 








Helps Assure Boiler 
Safety and Economy 


* 











Straight Accessible Passage 
Wiices Easier Cleaning — 











. Huyette Products 
Now with increased boiler safety enlnclude es 
and economy a wartime rule, “PBH” pare an 
PROTECTORS 


Tiltview Water Gauges for high-up 
locations are a timely investment. 
Tiltviews offset right or left. Write 
today for latest catalog and prices. 


e 
AIRTITE BOILER 
WALL COATING 


® 

WATER COLUMNS 
3 

BOILER ALARMS 
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THE PAUL B. HUYETTE CO., INC. 
401 N. Broad St. e a Philadelphia, Pa. 








































“PENNSYLVANIA” CRUSHERS 


BRADFORD BREAKERS 


Reduce R.O.M. for Stoker or Pulver- 
izer feed with absolutely no oversize and 
low “over-grinding.” Crush by gravity- 
impact, Automatically eject, without 
damage, tramp iron, mine debris and 
arene rock. Low H. . slow speed 

- long life. Low u pkeep . . rugged 
... thoroughly dependable. “25 to 600 
T.P.H. Steelbuilt. Patented. 


HAMMERMILLS 
The Central Feed REVERSIBLE is 
the most outstanding advance in Ham- 


SIBILITY is an exclusive 
vania” feature. 


mermill design in 20 years... 


REVER- 
“Pennsyl- 


Automatic hammer 


turning. Feed R.O.M. or smaller... 





Adjustable Cages... 
tection. Rugged... 


Tramp iron pro- 
dependable 25 to 





500 T.P.H. Steelbuilt. Patented. 


“BRADFORD-HAMMERMILLS” 


Combine good features of ‘‘Pennsyl- 
vania’’ Bradford Breaker and Ham- 
mermill. Take R.O.M. or smaller. 
Crush finer than Bradford, but less 
than Hammermill. 25 to 500 T.P.H. 
Ruggedly Steelbuilt. Patented. 


SINGLE ROLLS 


Take R.O.M. and down feed. am 
adjustability from %” to 8” sizing. 
Tramp iron relief... slow speed . 
modest H.P. Crush Ash Clinker. Steel- 
built. Patented. 


“GRANULATORS” 


Granulate materials of medium 
hardness . . . Bituminous coal. . 
Gvpsum Rock, etc., to product sizes 
% to 2”, with minimum fines and 
ees: ‘Operation practically dust- 
ess. 





Rulleti. Sabi, 





are 
to interested parties 


PENNSYLVANIA CRUSHER CO. 
Liberty Trust Bldg. PHILADELPHIA. PA. 


New Yor! 
London Los Angeles Birmingham 
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SMOOTH-ON 
APPLIED HERE 





This crack, between the air starting valve port and 
the cylinder head water jacket of a Diesel engine, 
seemed impossible to repair. It could not readily 
be reached for welding, which might have distorted 
the head or spread the crack, and no method of 
stopping the leak seemed feasible. 


However, the ingenious engineer simply fitted a pipe 
sleeve into the port, filled the crack with SMOOTH- 
ON No. 1, also applying a thin coat of SMOOTH- 
ON No. 3 to cement the sleeve in place. The repair 
was speedily made and has proved entirely satis- 
factory. 


This example of how SMOOTH-ON simplified an 
otherwise troublesome repair job has been dupli- 
cated literally thousands of times by ingenious en- 
gineers in plants all over the country. When you 
are up against a crack or break in a machine casting, 
or a leak at a joint of any kind. or a loose part or 
fixture, think first of SMOOTH-ON. This many- 
purpose iron repair cement, used by plant engineers 
and maintenance men for 47 years, 
will frequently enable you to make 
repairs quicker and at less cost than 
by any other method. 


FREE 


REPAIR HANDBOOK 
SHOWS HOW - 


Buy SMOOTH- 
ON in 7-oz., 1-lb., 
or larger containers 
from your supply 
house, or if neces- 
sary from us. For 
your protection, in- 
sist on OOTH- 
ON, used by engi- 
neers and repair 
men for over 45 
years. 





40 pages, 170 diagrams, and 
simple concise instructions 
for practical repairs to plant 
equipment, pipe lines and 
structures. A necessity in 
every plant. Your copy sent 
FREE if you fill in and re- 
turn the coupon. 



































Sey 8 So St A A Se a a re a 
SMOOTH-ON MFG. CO., Dept. 31. 

570 Communipaw Ave., Jersey City, N. J. 
Please send SMOOTH-ON HANDBOOK. 
















Doit with SMOOTH-ON 













All specifications and tests are arranged in numeric 
order of the serial designation with a Table of Contents 
listing the specifications according to the material covered, 
that is pipe, bolting, castings, etc. 

The Organization and Training of Industrial Fire 
Brigades. By Captain John C. Klinck. Size 6 by 9 in., 
128 p., 150 illustrations. Published by S. C. Toof & Co., 
195 Madison Ave., Memphis, Tenn. Price $1. 

This book has been prepared especially for use by 
fire department officers confronted with the problem of 
organizing and training fire brigades within industrial plants, 
storage warehouses and other large buildings to safeguard 
business and industry against the hazards of fire and other 
destructive elements during the war emergency. The book 
was prepared by a group of experienced fire officers as a 
text for a 34-hr. course of training in the fundamentals 
of fire fighting. It is written in simple, non-technical 
language. 

The book is divided into 24 chapters covering the method 
of setting up a fire brigade program, firemen’s personal 
equipment, fire extinguishers, tools and equipment, forcible 
entry, ventilation, standpipes, sprinkler systems, private 
fire alarm systems, plant inspection, evacuation, emergency 
communications, zoning of industrial areas, sabotage, 
defense against bombs and gas, rescue work and salvage 
operation. 

Foremanship and Safety. By C. N. MacMillan. Size 
5 by 7% in., 101 p., spiral bound paper cover. Published 
by John Wiley & Sons, Inc., 440 Fourth Ave., New York, 
N. Y. Price $1. 

This book has been prepared as a simple, direct approach 
to the foreman’s safety problems and follows the funda- 
mental principles and accepted axioms of industrial safety. 
It is intended as an easy reference that will not only help 
in foreman training but will also aid in solving the fore- 
man’s daily safety problems. In wartime, production with 
safety may well be the deciding factor in the conflict. 
Production without safety may be as direct an aid to our 
enemy as actual sabotage. Accidents cost American industry 
in 1939 enough time to build 40 battleships, and there is 
no one in a better position to cut down this excessive loss 
than the foreman. 

The book is divided into 27 chapters covering all phases 


of safety precautions and each chapter is followed by 
prepared talk which can be used as pep talks by foren 
in any type of plant. 

Engineering Mechanics. By Bevis B. Low. Size 5% 
8Y, in., 252 p., cloth bound. Published by Longmans, Gre 
& Co., Inc., 55 Fifth Ave., New York, N. Y. Price $4 

This book is intended. as a textbook for engineer; 
students and was prepared as a companion volume 
D. A. Low’s Applied Mechanics. Each book is compl 
in itself but together they cover a wide field. This ng 
work is concerned chiefly with kinematics and dynamig 
Deflection of beams is also dealt with, since some knowled 
of this is required in the study of certain vibration problem 

The book covers English practice although it is equalf 
applicable to American practice. Its 11 chapters coy 
velocity and velocity diagrams, analysis of velocity aj 
acceleration, acceleration diagrams, force, torque, work an 
energy, dimensions, simple harmonic motion, analysis , 
cams, motion of rigid bodies in two dimensions, vibratioy 
and deflection of beams. Numerous examples are worke 
out in the text. It is recommended that the student wor 
through as many of the exercises as possible. 

Air Conditioning Analysis with Psychrometric Chari 
and Tables. By William Goodman. Size 6% by 9% in 
455 p.; cloth binding. Published by The Macmillan (y 
60 Fifth Ave., New York, N. Y. Price $6. 

This book is intended to cover a comprehensive, unifie 
treatment of the fundamentals of the science of changin 
the condition of air, which has not heretofore been compile 
in one place, excluding such elements as refrigeration, ai 
handling and temperature control. Psychrometric chet 
with the very fundamental coordinates of enthalpy ani 
specific humidity are presented for a wide range of tem 
peratures, the use of which greatly simplify the analysi 
of air conditioning processes by basic 
methods. 
processes can be visualized so clearly and simply as on th 
psychrometric chart and the chart lends itself admirab) 
to quick graphical computations, eliminating much tedious 
arithmetic. For these reasons, the psychrometric chart ij 
discussed in detail and the solution of many types of ai 
conditioning problems likely to be encountered in practical 
work are illustrated on it. 





Cross-section view shows the 
simplicity of construction of the 
Auto-Tite (Automatically Tight) Ball 
Joint which allows full flow of steam, 
air or liquids without interference. 


Quickly assembled and easily discon- 
nected without necessitating remov- 
al of line for installation or replace- 
ment of parts. 


Built to withstand excessive stresses 
and strains under toughest opera- 
ting conditions. 

Write today for descriptive folder 
showing all types and specifications 
of Auto-Tite Joints. 


AUTO.-TITE 
DIVISION OF 


SUPERIOR RAILWAY PRODUCTS CORP. 
7501 Thomas Boulevard, Pittsburgh, Penna. 








Do Away with Dangerous 


LADDER WORK 


Stop climbing ladders 
to open and close 
those ‘‘high-up” 


valves. Equip them 
with Babbitt Sprocket 
Rims and you can 
control them quickly | 
and safely from the 
floor. Babbitt Rims 
are easily attached 
and low in cost. They 
show real savings in 
time and steam—help 
guard against acci- 
dents. Now is the 
time to fit your over- 
head valves with 
Babbitt Rims. Write 
today for further in- 
formation. 


BABBITT STEAM SPECIALTY CO. 
New Bedford, Mass., U.S. A. 


Babbitt 


memAdjustabie— 


SPROCKET RIM 
with Chain Guide 
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It pays to have sizzle-proof 


Reliance Gage Cocks 


on your water columns...to 


saue maintenance tune 
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Price $4 
Ngineerj 
VOlume 
» compl 
This ng 
dynamig 
knowled 
Problen 
1s equal 
ers covd 































Ocity aif ssERE’S a well-made spring-closing Gage Cock 
work ani a 

nalysis for pressures to 450 Ibs. It helps you to“ hold 
vibratio—§’ that steam” and prevent costly waste. No need 


€ worke 


ent ua to be annoyed by constant “drip, drip” of leaky 


Catalog No.300,/2" 






ic Chari te 
, Pag: Catalog No.301,%4 






Rated 450 lb. w.s.p. 


‘wall <a ive ee” 


lan Co 
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mie |The Reliance Gauge Column Company 


5902 Carnegie Avenue Cleveland, Ohio 


gage cock valves. But when wear does get in its 
dirty work, a few cents supplies new parts and 
you quickly screw in renewable stainless metal 


seat. 


~<a cone valve disc or ' 


Write for Gage Cock Bulletin, 
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For True 
Regulation 
on Boiler 
Feed Pumps 
Catalog E-12 
cnpiies 
The 
C. E. Squires Co. 
_— oy aed and 
elley Avenue 
hey Class E Pump Governor Cleveland, 0. 
in — vee en eennate 
elp 5 a a 
c- | Don’t Trust to Luck! Inject Your Boiler 
a 
«- | Compound with a MANZEL FEEDER! 
ite | Hit or miss injection of boiler compound isn’t good enough any 
in- | | More. Modern boilers require thorough, scientific treatment of their 
| Bf ‘ced water. 
Manzel Chemical Feeders are installed directly 
on the feed water pump and inject the compound 
). exactly in proportion to the amount of water enter- 
ing the boiler. They are simple, dependable 
metering pumps and operate with a minimum 
of attention. Once feed is set by means of a 
simple adjusting screw, the only attention they 
tequire is to keep them supplied 
with chemical. 
Ask for Bulletin giving complete 
information. 
a MANZEL BROTHERS COMPANY 





327 Babcock St., Buffalo, N. Y. 


April, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 











Are You Equipped to Hold 
Your Job?—to Get a New One? 


The men who are keeping their jobs today—who are not feeling the 
whip of competition—are those who have kept one jump ahead of 
their jobs. They are the men who are equipped with a thorough- 
going and growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some men fit 
themselves to do a little more than their job calls for. They fit them: 
Selves to do a little more than the other fellow. They make a steady 
effort to equip themselves with the best kind of job insurance there 
is—KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile up— 
how quickly you will become more valuable—if you spend a few 
minutes a day, regularly, studying sound books like the McGraw-Hill 
Library of Power Plant Practice? Do you know how easily it can be 
managed, paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and our 
jot ag Examination Offer. Then send the attached coupon to us 
oday. 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is accurate 
—it is thorough—it iscom- 
plete. It is the result of 
years of experience with 
power plant problems. The 
man who has it has the 
best. The Library covers 
the whole field—nothing 
is omitted. The solution 
of every problem is plainly 
worded or explained with 
a clear illustration. The 
little stickers and the big 





tro pr are 
all worked out in advance 
for you. There can be only 
one result from studying 
these books a few minutes 
each day—more money in 
your pocket. 


No books dealing with the 
work of the power plant 
man were ever so com- 
plete — so authoritative— 
so practical in text and 
illustrations as these. The 
man who puts this set of 
books into his library can do so knowing that he has the utmost in power 
plant books—a set that will give him, in language he can understand, 
all the information he needs in order to get ahead in his work. 


OOO a econ 








Easy to Understand 


These books are written in everyday easy-to-understand language. They 
are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 
knowledge, man to man. There’s no bunkum in this Library, nor is it 
cluttered up with impractical theories. It isa Power Plant Library FOR 
POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give you 
an idea of how completely this Library covers Power Plant Practice. 
Here you have all the information necessary to make you indispensable 
on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ Examination. If you de- 
cide to keep the books after examining them, just send $2.00 and then 
$2.00 a month until the total low price of $16.00 has been paid. See the 
coupon below for details. Send it Now and HOLD THAT JOB. 


McGRAW- HILL 
ON-APPROVAL COUPON 





LL 


McGRAW-HILL BOOK CO., INC., 330 West 42nd Street, New York 
Ship to me, charges prepaid, the six volumes of the Library of 





Power t Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. 


Pe | PPPTTTTITUTITTUR ECE CTT re 


City and State 


Firm or Employer 
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Power Plant 
Construction News 


Calif. Los Angeles—Rheem Mfg. 
Co., 4361 Firestone Blvd., South Gate, 
Los Angeles, manufacturer of steel 
tanks, drums, etc., plans installation of 
electric power equipment in connec- 
tion with expansion in plant for pro- 
duction for Government. Entire proj- 
ect will cost close to $200,000, with 
financing by Defense Plant Corp., 
Washington, D. C., Federal agency. 
Work is scheduled to be carried out 
soon. 

Calif., Santa Monica—Douglas Air- 
craft Co., Inc., 3000 Ocean Park Blvd., 
Santa Monica, plans installation of 
power equipment in connection with 
expansion in plant in California, exact 
location not announced, for production 
for Government, including new build- 
ings and machinery for large increased 
output. Entire program will cost about 
$3,890,000, and will be financed by De- 
fense Plant Corp., Washington, D. C., 
Federal agency. 

Conn., Stratford—Vought-Sikorsky 
Division, United Aircraft Corp., 550 
Main St., manufacturer of airplanes 
and parts, plans installation of electric 
power equipment in new one-story ad- 
dition on South Ave. Cost reported 
over $85,000, with machinery. Work 
is scheduled to begin soon. Albert 
Kahn Associated Architects & Engi- 
neers, Inc., New Center Building, De- 
troit, Mich., is architect and engineer. 


Fla., Jacksonville — United States 
District Engineer Office, Jacksonville, 
plans installation of power equipment 
in three new aircraft engine repair and 
maintenance shops on sites in Dade 
County, exact locations not announced. 
Entire project will cost about $1,000,- 
000, and will be carried out at early 
date. 

Ind., Indianapolis — Bridgeport 
Brass Co., operating an ordnance plant 
on South Holt Rd., Marion County, 
vicinity of Indianapolis, for production 
for Government, plans installation of 
electric power equipment in new one- 
story addition, estimated to cost close 
to $1,000,000. Financing will be pro- 
vided by Defense Plant Corp., Wash- 
ington, D. C., Federal agency. Work 
will begin soon. 


Indiana—Youngstown Sheet & 
Tube Co., Youngstown, Ohio, manu- 
facturer of steel pipe, tubing, etc., 
plans installation of electric power 
equipment in connection with expan- 
sion in plant in Indiana, exact location 
not announced, for production for 
Government. Work will include new 
building and machinery installation for 
increased output. Cost estimated about 
$1,200,000, with financing by Defense 
Plant Corp., Washington, D. C., Fed- 
eral agency. 

Iowa, Iowa Falls— Commodity 


Credit Corp., Department of Agricy| 
ture, Washington, D. C., plans boil. 
house at proposed new hemp-proces; 
ing plants at lowa Falls, with instal 


and auxiliary equipment. Also will jp, 
stall a 150-ft. dryer above 
ground. Plant will consist of sever, 
one-story buildings and is reported ty 
cost close to $350,000. Proposed to be. 
gin work soon. A_ similar plant j 
projected at Britt, Iowa, to cost ap. 
proximately a like amount. 

Iowa, Mount Vernon—City Council 
plans installation of new deep-well tur. 
bine pumping unit and auxiliary equip. 
ment for water supply system, to re. 
place worn-out machinery. No esti. 
mate of cost announced. Application 
has been made for a preference rating 
and purchase is scheduled to be made 
soon. 

Kansas—War Department, Wash- 
ington, D. C., has approved plans for 
expansion in army air force base in 
Dickinson County, exact location with- 
held, comprising shops, warehouses 
and other industrial buildings, with in- 
stallation of electrical equipment and 
other facilities, including power substa- 
tion apparatus. Complete project is es- 
timated to cost close to $2,000,000, and 
will be carried out under direction of 
United States District Engineer Office, 
10 East Seventeenth St., Kansas City, 
Mo. 

Mich., Sault Ste. Marie—Bye Fuel 
& Ice Co., Sault Ste. Marie, has plans 
under way for new one-story ice-man- 
ufacturing plant on East Portage Ave, 
about 32x80 ft., with cold storage de- 
partment, 32x32 ft. Cost reported close 
to $40,000, with equipment. Work is 
scheduled to begin at early date. 





off the area. Use durable INSTANT-USE 


ment. 


REQUEST DESCRIPTIVE FOLDER 
And Details of FREE TRIAL OFFER 


FLEXROCK CO., 2323 Manning St., Phila., Pa. 


PATCH FLOORS 


While Traffic Rolls 


Here’s a new, fast way to patch broken concrete without having to close 
Ss . a tough, plastic material 

which you simply shovel into hole—tamp— 
and run traffic over immediately. 
WAITING. Bonds tight to old concrete. 
Makes smooth, solid, heavy-duty patch. 
/ Withstands extreme loads. Kee 
on hand for emergencies. Immediate ship- / 


a drum 


NO 


METERING - 








CISPENSING:’ STORING: 


HELPS TO MAKE 
THE POWER NEEDED 


TO <7 ‘The war of, Prcduitiin 


Keep ‘em firing! It’s the 
machine that turns the ma- 
chines that turn out the parts 
for the guns that are playing 
the vital role today. In count- 
less central stations you'll find 
Bowser turbine oil filtration 
and conditioning systems help- 
ing to keep turbines moving; 
in engine rooms and compres- 
sor stations; on Diesel engines, 
etc. Bowser oil filters and 
lubricators are on the job. To 
oil machines right — write 
BOWSERI 


S. F. BOWSER & CO., INC. 
Fort Wayne, Indiana 


For Liquids — Bowser Makes 
Proportioners Pumps 
Lubricators Filters 
Wheel Tanks Meters 

Cutting Oil Systems 
Oil Conditioners 
And Many Others 





LIQUID CONTROL SPECIALISTS SINCE 1885 


LUBRICATING * FILTERING: DISTILEING 
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PIPE JOINT 
X-PANDO comrcerol PIPEWRENCH PETE SAYS: 


THIS NEWS WENT TO 
THE FRONT OFFICE... 


AND NOW THEY CALL ME 


MISTER! 





Steam costs money. The “big shots’’ know it. 
And when their new battery of cookers uses 
27% LESS, they want to know why. I'm still 
wonderin’ why they gave me an office with my 


X Pp AN DS 5 name on the door for tellin’ them plain horse 
E : sense like this: 

STRONG 70-T TRAP for quick- 
heating cookers, etc. Lets out all 


Dn with-—% One formula for all uses—corrects < 
ehouses& imperfections in threads—smooths FETS 
with in. flange faces—expands and contracts AS IT § 

2nt andj! with pipe movement — withstands 


substa- 


pressure—holds anything carried in 
metal pipe except some heavy acids 
economical, goes four to six times 
further than ordinary compounds 
-ends leaks permanently in all 
types of lines. 


Distributors Everywhere @ Ask Your Local Mill Supply House 








Standard Pipe Compound of Leading Shipbullders 


X-PANDO CORPORATION 


43-15 36th Street, Long Island City, New York 











TATE 





HANNAN LAAN 


“FLOATS” 


means different things to different users. To 
Hercules Float users, it means the utmost in 
dependable service. Out of the 666,000 Hercu'es 
Floats now in service, not one has been returned 
during the one-year guarantee period, excepting 
the few produced on faulty or non-understand- 
able specifications. So it has been with Hercules 
Floats since 1894. So it will continue to be. 


HERCULES FLOAT WORKS 
200 Franklin St. Springfield, Mass. 


Wit 
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Horizontal Cross Drum Boilers 
Vertical Water Tube Boilers 
Inclined Curved Tube Soilers 
Horizontal Tubular Boilers 
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the air. Shuts tight soon as steam 
hits it. Can’t dribble because of the 
exclusive anti-balancing device. 
Packs as much quality as Strong’s 
larger inverted bucket (80 series) 
trap. Guaranteed a year. 


* 


STRONG 30 REGULAR TRAP for 

any drainage job, particularly 
separators, headers, engine mani- 
folds. Install one and watch it work. 
You'll still be patting yourself on 
the back 10, 15 years from now, on 
account of the Anumetl valves and 

/ seats and wear-proof parts. 


* 


STRONG, QUICK-CLEANING 

STRAINER. Makes reducing 
valves, traps, controls, etc., live 
longer and work better, by taking 
out scale, dirt, grit or sand. Just 
open the blow-off to clean it. 


* 


STRONG REDUCING VALVES. 

Type K of complete line shown. 
Name your own reduced pressure 
from 85 pounds down, and this valve 
keeps right on giving it to you. 
ANUMETL valves and seats guaran- 
teed for a year. 


HOW DO YOU SIZE STEAM TRAPS? Easy 
method, plus valuable information on installa- 
tions, etc. Send for Catalog 63-PE1. 


Strong Carlisle & Hammond Company 
1392 West Third St., Cleveland, Ohio 


Write for name of your nearest distributor 
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Michigan — General Motors Corp., 
General Motors’ Building, Detroit, 
plans installation of electric power 
equipment in connection with expan- 
sion in certain plants in Michigan, exact 
locaton not announced, including new 
buildings and additional facilities for 
increased capacity for Government. 
Entire project will cost about $3,500,- 
000, with financing provided by De- 
fense Plant Corp., Washington, D. C., 
Federal agency. 

Minn., Winona—Water Board will 
receive bids on or about April 8, for 
conversion of boiler plant at municipal 
waterworks from oil to coal fuel, in- 
cluding installation of stoker and aux- 
iliary equipment. No estimate of cost 
announced. 

Neb., Lincoln — Lincoln Packing 
Co: plans installation of electric power 
equipment in new one- story addition 
to meat-processing and packing plant. 
Cost reported close to $40,000, with 
machinery. Work will proceed at early 
date. A priority rating is being se- 
cured. 

N. J., Garfield—Accurate Mfg. Co., 
44 Hepworth Pl., Garfield, manufac- 
turer of rubber insulating tapes, etc., 
plans new boiler house at plant. Cost 
reported close to $35,000, with boiler 
unit and auxiliary equipment. A. 
Rigolo, 699 Main Ave., Clifton, N. 7 
is architect. 

N. J., Perth Amboy—Board of 
Governors, Perth Amboy General Hos- 
pital, Groom and Lawrie Sts., plans 
installation of new boiler plant for cen- 
tral-heating service in connection with 
new addition to institution. Entire 
project will cost about $250,000, of 
which $101,000 will be a Federal grant. 
Proposed to secure a preference rating 
and carry out work soon. 


N. J., Perth Amboy—Titeflex Metal 
Hose Co., 500 Frelinghuysen Ave., 
Newark, N. J., manufacturer of flexible 
metallic tubine plans installation of 
electric power equipment in new plant 
on State St., Perth Amboy, comprising 
former works of American Encaustic 
Tiling Co., totaling 110,000 sq. ft. of 
floor space, which has been secured 
under lease. Work is scheduled to be- 
gin soon. No estimate of cost an- 
nounced. 

Ohio, Newark—Water and Light 
Department is considering extensions 
and improvements in municipal power 
plant, including installation of new 
steam turbine unit and auxiliary equip- 
ment, reported to cost close to $90,000. 
It is understood that application will 
be made for a priority rating. 

Okla., Taft—State Board of Public 
Affairs, Capitol Building, Oklahoma 
City, Okla., has tentative plans for new 
power house and mechanical-laundry 
at State Training School for Negroes, 
Taft, reported to cost about $70,000, 
with equipment. 

, Sioux Falls—State Depart- 
ment of Education, Pierre, plans im- 
provements in boiler house used for 
central-heating service at School for 
Deaf, Sioux Falls, with installation of 
stoker and accessories. No estimate 
of cost announced. Appropriation is 
being secured. 

Texas, Athens—New Era Electric 
Cooperative, Inc., Athens, plans con- 
struction of transmission and distribut- 
ing lines in parts of Anderson, Smith, 
Henderson and Van Zandt Counties, 
totaling over 200 miles, with power 
substation facilities and service connec- 
tions. Entire project will cost in ex- 
cess of $250,000, and is scheduled to 
begin soon. 


Texas, Dallas—Universal Con 
2100 North Harwood St., manufacty 
of metal building products, plans j 
stallation of electric power equipme 
in new plant on 5-acre tract of fay 
at Denton Dr. and Maple St., consis 


land Life Building, Dallas, is architeg 

Texas—Dow Magnesium Co., Mii 
land, Mich., an interest of Dow Chen; 
cal Co., same address, plans install 
tion of electric power equipment ; 
connection with expansion in magne 
sium plant in Texas, exact location no 
announced, for production for Gover, 
ment. Facilities will be installed {gy 
increased capacity. Cost 
about $335,000, with financing provide/ 
by Defense Plant Corp., Washington 
D. C., Federal agency. 

Wis., Cambridge — Melster Cand 
Co., is having plans completed for ney 
boiler house at factory, with install 
tion of boiler unit and auxiliary equip 
ment. No estimate of cost announce(| 
Proposed to begin work soon. Lavy, 
Law & Potter, 121 South Pinckney 
St., Madison, Wis., are architects. 

Wis., Delavan—Thomas B. Gibbs 
Co., Delavan, manufacturer of elec 
tronic apparatus, plans installation oj 
electric power equipment in new one 
and two-story addition, about 80x33) 
ft. reported to cost over $150,000, 
Work on superstructure will begin 
soon. Holsman & Holsman, 140 South 
Dearborn St., Chicago, IIl., are archi- 

Company is affiliated with 
George W. Borg Corp., 469 East Ohio 
St., Chicago. 





FUEL CONSERVATION 
BEGINS IN YOUR BOILER ROOM 
USE THE PORTABLE 


FYRITE CO, ANALYZER 


To Reveal Fuel Waste 
INSTANTLY! 


‘The first step towards fuel econ- 
omy is to control chimney losses. 
The FYRITE “‘Orsat’’ CO, Analyzer 
makes accurate flue gas tests easy 
‘instantly exposing fuel wasted 
up the stack. The 
veniently held in the hand while 
analysis is taken. It is accurate 
within 14 of 1% CO,,; spill-proof; 
cold-proof; rugged, durable, com- 
pact. More than 7000 in use. 
RETURN COUPON BELOW. Obtain new 
bulletin on FYRITE and learn how 
to get immediate delivery under pri- 
ority regulations. 

















FYRITE is con- 





$ -5O cometete 
WITH INDUSTRIAL 
TYPE FLUE FILTER 


SEND BUL. 338 on FYRITE “ORSAT” | 





Name 


“Development Engineer” 
Towne, 10 East 40th Street, New York, N. Y. 


WANTED 
DEVELOPMENT ENGINEER 


We have an attractive opening for a design engineer 
familiar with control valves, steam specialties, and 
industrial instruments. 


He will be engaged in vital war work now with pros- 
pect of permanent position of great future promise. 


He should be a graduate engineer with several years’ 
actual experience in the design and manufacture of 
high grade valves for pressure, temperature, level and 
flow control, and related devices. 


Application with detailed information on qualifica- 
tions and requirements must be by letter headed 


and addressed to W. L. 


SARCO COMPANY, INC. 


SARCO 


SAVES STEAM 





475 Fifth Avenue, New York, N. Y. 


SARCO CANADA LTD., FEDERAL BLDG., TORONTO, ONT 


Address 











City 
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Govaal trialists realize the importance of hav- 
alled {off ing accurate measurements of their 
-stimate™ stored liquids available at all times. 




















LIQUIDOMETER Tank Gauges insure 
true, convenient, hazard-free, 100% 
automatic readings. No pumps, valves, 
or auxiliary units required to read 
them. Models are available so that 
readings can be taken remotely from 
or directly at the tank. Remote reading types utilize balanced 
hydraulic transmission system which completely compensates for 
temperature variations on communicating tub- 
ing. Accuracy unaffected by specific gravity 
of tank liquid. 

Approved for gauging hazardous liquids by 
Underwriters’ Laboratories and similar groups. 
Models available to automatically control 
pumps, motors, signals or other devices for 
maintaining minimum or maximum liquid level 

Write for complete details 


‘ve LIQUIDOMETER cen 


36-31 SKILLMAN AVE., LONG ISLAND CITY, N.Y. 


Provide; 
shingtop 





r Candy 
for new 
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will answer 


No matter where your plant is located—no matter 





9: what your water problem may be—the ECCO 
e SERVICE ENGINEER stands ready to serve you. 
of He is the well trained representative of this 


company, whose comprehensive service embraces 
id all water and boiler feed water conditioning. 
Scale, corrosion, taste, odor, color or water soften- 
ing related to process or boiler feed, are just 
problems to be met and solved in 
the daily work of the Ecco Engineer. 







Write today for freeconsultation with 
our experienced engineering staff, 





FOR WATER CONDITIONING 





ELECTRIC CHEMICAL CO. 


#001 FRANKLIN AVE. © CLEVELAND, OHIO 








April, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 


AIRETOOL TUBE CLEANERS 
FIGHT BOILER INEFFICIENCY BY 
CLEANING TUBES INSIDE AND OUT 


Inefficient boiler power output and long time- 


out periods for cleaning and repairs are detri- 
mental to the war effort. Airetool Tube Cleaners 
fight these saboteurs of maximum power output 
by removing severe encrustations and efficiently 
cleaning tubes inside or outside with a minimum 
of down time. 





This is possible because of an ingenious power 
seal in Airetool Motors that gives valuable extra 
power. Starts under heavy loads. Constant 
torque at low speeds prevents stalling. 

Airetool Cutter Heads are designed for every 
scale condition, and made of the best alloy steels, 
for long wear. In addition there are Brush Heads, 
Drill Heads and Knocker or Vibrator Heads. 
None will track or damage valuable tubes. 








Airetool Tube Cleaners are available for 
straight or bent tubes, '/" to 20" I.D. Air, 
steam or water driven motors. 

Let us know your problems. We can help you. 





Write for Bulletin PP-15 


AIRETOOL 


MANUFACTURING CO. 


SPRINGFIELD, OHIO 


Representatives in Principal Cities 
New York Address, 50 Church St. 











ABPOLOON AIT. 00: 6060.05 ee ee elew 191 
Air Prenpacer Corp, .i...)664s:0%.s0a0 119 
Allis-Chalmers Mfg. Co. ..... 44-45, 51 
Aillpax 0., Ine., “He .6i0is.s.s:0:divee oe 158 
American Blower Corp. ......... 42-43 
American Chain & Cable Co., Inc...141 
American Chimney Corp. ......... 176 
American Coal Burner Co. ........ 174 
American District Steam Co. ..... 181 
American Engrg. Company ...... 16-17 
American Pulverizer Co. .......... © 
American Radiator & Standard San- 
starry, WOM: s 060% coeen sce 42-43, _ 
Anerson 'Co;; The Ve Ds 5.454535 
Armstrong Machine Works....... 28-29 
Askania Regulator Co. ............ ig 
Atlas Valve Company............. * 
Babbitt Steam Specialty Co. ...... 186 
Babcock & Wilcox Co., The......22-23 
Bacharach Ind. Inst. Co........:.. 190 
SALLY MIDUOL WO: \oisters se hss sass 14 


Baldwin De La Vergne Sales Corp..117 
Baldwin) COs. 6 ieicie. 065046505501 150 
Baldwin Locomotive Works........ 19:7 
Beaumont Birch Company ....160, 166 
Belmont Packing & Rubber Co., The.128 


Bendix Aviation Corp. ............ 162 
BES WW MANOS BIOS: oss cows anineed 111 
Biddle Co. Dames Ge... s,s... 05.66,06:4.0% ar 
Bird-Archer Co. The: i.cc.000ceseae 
Blackmer Pump Co... :s.060.0%5.0.ar 182 
Bowser & Co.,.Ine:, 8) Be 3 saccsneess ae 
Brickseal Refractory Di. .c:2Mecioalsues 
Brown Instrument Co., The ........ 53 
Brunt Equipment Co. ............. 
Burgess Battery Co. .........+..0- 115 
Canton Stoker Corp. .............. 
Cash Womnany AL W.. 36:60%00s00ees ‘J 
Chapman Valve Mfg. Co., The..... 
Se OO Inside Back Cover 
Chesterton Co;, AoW... sicnjieea shade 156 
Cities Service Oil Co. ............. 46 
Coal Bureau of Upper Monongahela 
Walley Agsociation 145.650.0506. if 
Cochrane Corporation .......... 30, 174 
Combination Pump Valve Co. ..... sf 


Combustion Engrg. Co., Inc. .... 


Condenser Service & Engineering 
COLNE): so5eSse Ene asonoebens 
Cook’s Sons, Inc., Adam........... i 
Cooper-Bessemer Corp. ............ er 

Coppus Engrg. Corp., Inc. ......... 

Corning Glass Works rc 138 
PANCMOO ta cee ew cnuLe sc sees eee ne 105 
Cutler-Hammer, Ine. ...... Back Cover 


Dampney Company of America, The 39 


Dare mitg 0. HM. 2-02.25 sce 142 
Davis Regulator Co. .........+..+6 _ 
Dearborn Chemical Co. ........... 

DeLaval Steam Turbine Co....159, 166 
Detroit Stoker Co. ..02465. 260i 26-27 
Dowell Incorporated .............. 129 
Dravo Corporation .........00..0% 170 


Edward Valve Mfg. Co., Inc., The. .103 
Ehret Magnesia Mfg. Co. ......... 147 


Electric Chemical Co. ............ 191 
Electroweld Steel Corp. ........... 55 
Elgin Softener Corp. ..........00- 153 
LO TUES) 5h: CORA OR Co a SO eT Ie 2-3 
Minpaneor O0;, URS: <.aye cce silence 168 
Ernst Water Column & Gage Co.... 47 
Fairbanks Co.) Te. cs sii0ein sco eiece 145 
Fairbanks, Morse & Co. ........... 165 
Pischer -@ Porter Co. 625.060.0006 0 170 
Fisher Governor Company......... 154 
BIO XP OOK MOO 5. 5 sein 20 5 is ss arse oases 188 
MMGra Ep e “OO..AMNG oi.5. «5.2 oie-eceieis oie 34 
Miynnsde MMTICN CO. ./6:4:6/5,5:6:0:0056 <0 20-21 
Foster Engrg. Company ........... * 
Foster Wheeler Corp. wa.........+- 6 
Hrance Packing Cos: ..i06-5<000% <0 172 
Frederick Iron & Steel Co. ........ 183 
Haller Company: 2:0..-<6.0:scieke ews a bs 
Garlock Packing Co., The.......... * 
General Electric Co....... 35, 36, 37, 38 
Gite -WiOOW CO: 0646.60 Gass iscnersie ss - 
Gilmer Company, L. H. ........... 
Globe Steel Tubes Co. ............ 163 
Golden-Anderson Valve Specialty 
UT RCO Ae EN IA Prior en aracrreare 160 
HSMN OO. GD OW: 6:2:s% sicko wsiaielain 164 
Hagan Corporation ....... 18-19, 40-41 
Hamesi & Co. Walltam (Si... 60:8 6:2:6:6 = 
Hall Laboratories, Inc. ....18-19, 40-41 
Hays Corporation; ‘The. ...6..05.6:<606 107 
HIonezey (COMPANY « .:</<c6 06 6aie-eceis.0% 172 
Hereules Float Works ............ 189 
Honan-Crane Corp: c:s..ics0 60000 184 
Huyette Co., Inc., The Paul B......185 
Illinois Water Treatment Co. ..... 168 
Infileo; Incorporated ....../...0<6008s 124 
International Nickel Co. .......... 121 
tron Pireman Mtg. Co. 2... ssi 48 
SONEIMAMBIOS,. c..shesisiaasoserne ton 133 
GONNA MAN VANS co. 026: sieiosereies siaSiexl so 52 
Kellogg Co., There W- .0:cs'ai70.0516: 123 
Kennedy Valve Mfg. Co., The...... 137 
Leavitt Machine Co. .........6...0. 130 
Leeds & Northrup Company....... 50 
TUTE 205.1 |e Cl SG AC ACR IOO OC 171 
Liquidometer Corp., The........... 191 
PAUTINAB ACO; NO: ssi 5.035.660! so: aco ee 126 
Lunkenheimer Co., The ........... 101 
Magnolia MotalvGo....c0.255.0% 360s * 
Manvel Bros. CO. ..5.o.0% <000 1000 «'s 187 
Marley Company, The............. 49 
Maxtal ChomicaleCo;. <<... .2520.. . 
Maxim Silencer Company, The..... 131 
McGraw-Hill Book Co., The........ 187 


Midwest Piping & Supply Co., Ine.. 9 


Minneapolis-Honeywell Regulator 
ROD six alatetoee tate intaresiielevea te eestaier oie 53 
Murray Iron Works Co. .:.65 65.6.4 179 
National Aluminate Corp. ......... 99 
National Valve & Mfg. Co. ....... 151 
Nicholsonv@'Vo., Wo Gl... 6.0: .cs0's 162 


Nordberg Mfg. Co. 


o 6 6.0 nb OO 6s 6 os oe 





Northern Equipment Co. .......... 109 
Nugent & Co., Inc.. Wm. W........ : 
NOFGON “COMPANY. 4 ok i5csicie eis wes eve 173 
Pennsylvania Crusher Co. ......... 185 
Menmtetie 1 C0., WNC o-< 6 cis 0re.6. 010 we wes we i 
Philadelphia Gear Works.......... 16] 
Pomona ee WMP) CO... oc: cie weiss e sie s 
Porter s& (Co., Ine;, Bs Wiss cscs. ‘ 
Howell Co; The Wim. oes. see 0 127 
Prat-Daniel Corp, 2 sii... es dsies 4 175 
Prrten ards C0. o es 62 cece ce 132 
PLOPOLUIONCOLS. NCS <2 .s-cye146 8.0% 135 
Quaker Rubber Corporation ....... 
Raybestos-Manhattan, Ine. ........ 140 
Reading-Pratt & Cady Div. of Amer- 
ican Chain & Cable Co., Inc...... 141 
Reliance Gauge Column Co........ 187 
MRGIIENO NO Os) 2.4101 chore sens siereleiortiai els ee’ sic lj 
Republic Flow Meters Co. ......... | 
Richardson Seale Company......... 7 
Ric-Wil Company, The ............ 3 
Roto Company, The............... 158 
R-S Products Corp. ......0.ceese.. 136 
Sarco Company, Ine: © << 0200 e000. ” 
Seovall Mite AOG! ici sees 
ShellaGii@o., Ane... ssi. cen coe nes 2 
Simplex Valve & Meter Co. ....... | 
Skinner Wmgime Co... 20... *T 
Smolensky Valve Co., The......... . 
Smooth-On Mfg. Co. ......+.0.... 185 
Socony-Vacuum Oil Co., Inc....... 15 
Springfield Boiler Co. ............. rT 
Squires: ©0., ihe C.0Be os csc tewc. 187 
Standard Oil Co. (Indiana)... .143-144[ 
Stephens-Adamson Mfg. Co........ 149 
Strong, Carlisle & Hammond Co..... 189 


Superior Railway Products Corp... .186 
Sun "Oi Company... < c1. 06,5 ce ses 


Swartwout Co., The........e-...0- 164 ff 
Syntron Company % ....ccee. scene es | 
DAVIOP 1G COL OW, OAs cc icraare sn pele «is i 
Taylor Forge & Pipe Works........ 139 
Terry Steam Turbine Co......... 32-33 
WOXAS CO. CUNO tecieitc cs sierieles 9015 5 Q 


Tide Water Associated Oil Co... .24-25 
Todd Combustion Equipment, Ine. = 


Treasury Department ............. 

Troy Engine & Machine Co. ....... 169 
Wabe Earns, ENC. occ cssc reece ceees 113 
United States Rubber Co.......... 122 


Vogt Machine Co., Ine., Henry... .125 


Warren Steam Pump Co., Inc...... 146 
Water Treatment Co. of America. . .148 
Watson-Stillman Co., The......... 183 
Wedge Protectors, Inc. ........... ‘ 
Westinghouse Elec. & Mfg. Co..... p 
Wickes Boiler Co., The............- 189 
Williams Gauge Co., The.......... 166 
Williams Valve Co., The D. T..... 184 
Wilson, Inc., Thos. ©. .....2...+.- 152 


Worthington Pump & Machy. Corp. 54 


X-pando Corp. ...-ee-ecssesessees 189 
X-Zit Sales Corp. .........eeeeeeu 176 
Yarnall-Waring Co. .......... 10-11, 56 


Firms whose advertising is not in this issue but 
is appearing in other issues are marked with an * 


192 April, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 

















o 
ater 

Ze 
—— 
A 
ee 


you 





Out | 





if ye 
you 
sup 
pro 
fors 
1" 

Ib. 

wo 


anc 














eens 


: 
* 
: 


you can get for your money anywhere. Standard 
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jseats and plugs are made tough enough to beat 


























"PULLS ITS OWN FREIGHT” 3% 


longerthanany 
Similar Small Valve 


This is the biggest hunk of small valve i 


out any other small valve on the long pull... with- 
out repairs and replacements along the way. And 
if your service is tougher than the ordinary, then 


you can get List 960s with plugs and seats = / 


/ 





super-hardened by an exclusive Chapman 
















process. Standardize on this long-lived 
forged steel gate valve for all lines from 
"to 2"... for all pressures up to 800 
lb. at 750°F., or up to 1500 Ib. cold 
working pressure. Get in touch today, 
and get the small valve that goes in fo stay. 
<I 
THE \ 


CHAPMAN 


Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 
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PERFECT CRANE PERFORMANCE 
WITHOUT PUTTING IN DC 


New C-H Control provides dynamic 
braking, full range of stable lowering 
speeds, accurate inching... all on AC 


Cutler-Hammer engineers have answered an- 
other long-standing problem of industrial America. 
Factories can now operate cranes on alternating 





current. No need for installing expensive gen- 
erating equipment when direct current is not 
available. No costly, troublesome load brake 
for a makeshift lowering arrangement. 

The new Cutler-Hammer AC Crane Control 
for the first time provides dynamic braking over 
a full range of 5 stable lowering speeds on 
alternating current operation. It provides accu- 
rate inching. for spotting loads, setting slings, 
etc. Its response never varies . . . operators 
can trust it and save time. 

You should insist on this outstanding engineer- 


ing advance for your next crane. Write or wire 
today for full information. CUTLER-HAMMER, Inc., 
1392 St. Paul Ave., Milwaukee, Wis. Associate: 
Canadian Cutler-Hammer, Ltd., Toronto, Ont. 


An ingenious control system 

solved the problem. Standard 

AC motor and this panel of 

standard Cutler-Hammer units 
do the entire job. 


CUTLER-HAMMER @ 


eye 











